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THE ROLE OF PRACTICE IN SHORTHAND SKILL DEVELOPMENT AS RELATED
TO SELECTED CLASSICAL THEORIES OF LEARNING
CHAPIER I 
THE PROBLEM 
In tro d u c tio n
F req u en tly  in  recen t y e a rs , th e  su b jec t o f s k i l l  development has 
a r is e n  in  th e  con tex t o f  th e  b a s is  f o r  th e  teach in g  o f shorthand* I n te r ­
e s t  in  s k i l l  development i s  apparent both in  th e  p r iv a te  conversa tions 
and in  th e  d iscu ss io n  groups a t  p ro fe s s io n a l busin ess  education  m eetings. 
Concern fo r  s k i l l  development i s  f re q u e n tly  apparent in  th e  p e r io d ic a l  
l i t e r a t u r e  o f b u s in ess  education . When d iscu ss io n s  tu rn  to  th e  q u estio n  
o f "What i s  s k i l l? "  or "How a re  th e  elem ents of s k i l l  b u ild in g  s p e c if ic ­
a l l y  ap p lied  to  th e  teach in g  o f shorthand?,"  few c a re fu lly  form ulated 
responses have been forthcom ing. Accurate cinswers to  such q u es tio n s  are  
not expected from shorthand te a c h e rs  fo r  th e  very  obvious reason  th a t  
v ery  l i t t l e  has been done to  apply  fo rm ally  th e  psychology of le a rn in g  to  
th e  le a rn in g  o f shorthand.
Since skLJ.1 b u ild in g  i i s  recognized as a  prim ary concern o f sh o r t­
hand teach in g  and le a rn in g , te a ch e rs  attem pt to  supply th e  needed le a rn ­
ing  p r in c ip le s  by adding to  t h e i r  own id eas  and th e o r ie s  th e  suggestions 
finm persons who a re  assumed to  be s k i l le d  in  performance o r w idely
1
2experienced in  th e  teach ing  o f th e  su b je c t. These suggestions a re  ob­
ta in e d  from c la s s e s  in  methodology, from tex tbooks in  th e  a re a , from le c ­
tu r e s ,  and from o th e r re la te d  sou rces. I t  i s  indeed probable th a t  most 
o f th e  recommended procedures fo r  teach in g  shorthand a re  sound. Never­
th e le s s ,  th e  soundness of each procedure i s  a m atter of assum ption ra th e r  
th a n  a com parative in fe ren ce  drawn from conscious in te n t  in  th e  examina­
t io n  o f re fe re n c es  th a t  have a proved v a l id i ty .
A v ery  g re a t d e a l has been sa id  and w r i tte n  in  connection  w ith 
t r i c k s  of th e  t r a d e ,  d ev ices , and is o la te d  techniques o f teach in g  sh o rt­
hand, I t  would not be d i f f i c u l t  fo r  th e  shorthand te a c h e r , u t i l i z in g  
id eas  o ffe red  by o th e rs , to  perform  h is  d u tie s  by sheer im ita t io n . The 
r e s u l t s  o f t h i s  kind of teach in g  a re  l im ite d  because th e  te a c h e r  i s  only 
approxim ating th e  suggestions of o th e rs . P a r t ic u la r ly ,  he may not de­
velop a b i l i t i e s  to  adap t, s e le c t ,  and im provise w ith in  a sound framework. 
Such a b i l i t i e s  may w e ll be fo s te re d  by an appeal to  psychology.
Any in v e s t ig a t io n  o f th e  m a te r ia l  a v a ila b le  shows th a t  th e re  i s  
indeed a q u a n t i ta t iv e  w ealth  o f w r itin g  on t h i s  su b je c t. For th e  most 
p a r t ,  th e se  w r itin g s  d e a l w ith  th e  in d iv id u a l experiences in  u n co n tro lled  
s i tu a t io n s ,  I -d o - i t- th is -w a y  n a r ra t iv e s ,  and th e  l ik e .  Few a ttem p ts  have 
been made e i th e r  to  form ulate o r to  t e s t  p r in c ip le s .  Indeed , g e n e ra liz a ­
t io n s  a re  l ik e ly  to  be unsupported by evidence; and on th e  o th e r  hand, 
accum ulations o f sta tem ents of supposed f a c t  f a l l  sh o rt o f  reach ing  con­
c lu sio n s  th a t  can be e f f e c t iv e ly  g en e ra lized .
This s i tu a t io n  becomes s ig n if ic a n t  by e f fe c t iv e ly  p o in tin g  up 
th a t  in  shorthand , a s k i l l  a rea  much o ld e r  th an  any o th e r form al and 
comprehensive a t te n t io n  to  psychology, study has l e f t  a near void  where 
th e re  might w e ll  be a meeting of th e  two.
3The c u rre n t predominant method of p rep arin g  te a c h e rs  of shorthand 
c o n s is ts  o f having them le a rn  shorthand in  th e  same c la s s e s —and conse­
q u en tly  under th e  same conditions-—as th o se  persons who expect to  use th e  
knowledge in  s tenograph ic  occupations. Beyond le a rn in g  to  use th e  sys­
tem , th e  p ro sp ec tiv e  te a c h e r  i s  commonly g iven  some in s tru c t io n  in  th e  
methodology fo r  teach in g  th e  su b je c t.
A problem o f la c k  of in fo rm ation  about th e  a c q u is it io n  o f s k i l l  
e x is ts  from a tw o-fo ld  source. F i r s t ,  th e  le a rn e r  i s  presumed to  develop 
h is  s k i l l  from read ing  and w ritin g  la rg e  amounts of shorthand m a te r ia l  
w ith  th e  assum ption th a t  c o rre c t read ing  and w ritin g  h a b its  w i l l  r e s u l t  
w ithou t any form al e f f o r t  to  develop an understanding  of how th e  s k i l l  
i s  acq u ired . An exam ination of th e  p sy ch o lo g ica l b a s is  o f th e  s k i l l  de­
velopment o r any p ro ced u ra l an a ly s is  i s  alm ost e n t i r e ly  fo re ig n  to  th e  
p re sen t methods of teach in g  shorthand.
A fte r th e  le a rn e r  i s  presumed to  have acquired  an accep tab le  
s k i l l  in  th e  use o f shorthand , i f  he w ishes to  become a shorthand t e a ­
ch er, he may afterw ard  re ce iv e  in s tru c t io n  in  th e  methodology fo r  te a c h ­
ing th e  su b je c t. Such methodology i s  p r im a rily  designed to  acquain t th e  
p ro sp ec tiv e  te a c h e r  w ith  procedures fo r  th e  p re se n ta tio n  of th e  su b jec t 
m a tte r . The tim e devoted to  t h i s  a c t iv i ty  consumes a t  most a  very  few 
days or weeks o f a  course m eeting two o r th re e  tim es each week and 
carry in g  th e  r e s p o n s ib i l i ty  o f coverage in  s e v e ra l b u sin ess  su b je c ts .
The s tan d ard  tex tbooks f o r  th e  course prov ide a lim ited-am ount o f ma­
t e r i a l  which i s  designed fo r  th e  understanding  of s k i l l  development.
The one comprehensive te x t- re fe re n c e  (6 t)^  i s  l im ite d  in  hoth  i t s  th e o ­
r e t i c a l  re fe ren ce s  to  th e  psychology o f s k i l l  and d e s c r ip tiv e  in form ation  
concerning c o n tro lle d  experim en tation  in  th e  le a rn in g  o f  shorthand.
O ther l i t e r a t u r e  a lso  co n ta ins only a very sm all amount o f m atte r touch­
in g  t h i s  su b jec t.
The c u rre n t concensus holds th a t  shorthand i s  a s k i l l  which 
should be developed w ith  a  minimum o f  g e n e ra liz in g  from ru le s  by the  
le a rn e r .  The shorthand teach e r i s  g e n e ra lly  not equipped w ith  an under­
stan d in g  o f  th e  elem ents o f s k i l l  ap p licab le  to  th e  le a rn in g  o f s h o r t­
hand. He commonly i s  not in  a p o s it io n  to  develop sound p r in c ip le s  o f 
teach in g  based on a s c ie n t i f i c  a n a ly s is  o f  th e  problem as d i r e c t ly  
a p p lic a b le  to  th e  le a rn in g  o f shorthand. Nor does he have reasonably  
adequate access to  m a te r ia l  in  which c a re fu l th e o re t ic a l . in f e re n c e s  have 
been drawn between a  p sych o lo g ica l p r in c ip le  and an hypo thesis  in  connec­
t io n  w ith  shorthand s k i l l  development. T herefo re , i t  now appears th a t  
some co n sid e rab le  a t te n t io n  should be given to  o rganized  attem pts a t  r e ­
la t in g  th e  p r in c ip le s  o f le a rn in g  to  the  a c t i v i t i e s  which c o n s ti tu te  the 
m ajor emphases in  the  teach in g  o f  shorthand.
An attem pt a t  reach ing  beyond th e  confines o f th e  e s ta b lish e d  
scope o f th i s  in fo rm ation  could be made in  e i th e r  of two ways. F i r s t ,  
an in v e s t ig a t io n  could attem pt to  p o in t up c e r ta in  p sych o lo g ica l p r in c i ­
p le s  o r th e o r ie s  in  t h e i r  a p p lic a tio n  to  o th e r , b u t s im ila r ,  s i tu a t io n s .
■ 1
In s tea d  o f using  fo o tn o tes  to  in d ic a te  re fe re n c e s , i t  i s  chosen 
to  use a  p a r e n th e t ic a l ly - s ta te d  exp ression  such as  (64 :1$ ). This would 
mean t h a t  th e  work r e fe r re d  to  i s  number in  th e  "References C ited  in  
th e  S tudy ,"  and the  page r e fe r re d  to  i s  15. I f  th e  colon and f in a l  num­
b e r a re  not shown, th e  re fe ren ce  c a l l s  a t te n t io n  to  th e  work w ithout 
c i t in g  a s p e c ia l page number.
5This would provide a framework w ith in  which to  opera te  w hile o th e r e v i­
dence could be compiled. A second way to  approach organized s tudy  in  
t h i s  a rea  i s  to  beg in  experim ental in v e s t ig a t io n  w ithout th e  gu id ing  
framework and w ithou t th e  coherence of r e la t io n  w ith  s im ila r  study . This 
re sea rc h  study chooses the  f i r s t  approach. The most d e s ira b le  even tual 
outcome i s ,  of co u rse , th a t  a number o f s tu d ie s  would combine to  form a 
body o f in fo rm atio n  as complete as p o ss ib le .
Statem ent o f th e  Problem
The problem of t h i s  research  study was to  determ ine w hether 
a u th o r i ta t iv e ly  recommended p ra c tic e  techn iques and procedures in  s h o r t­
hand a re  in  accord w ith  th e o r ie s  o f le a rn in g  ap p licab le  to  p ra c t ic e  as 
advanced by a u th o r i t ie s  in  th e  f ie ld  o f psychology. There are  th re e  
s ig n if ic a n t  a sp ec ts  invo lv ing
1. The fundam ental p sycho log ica l im p lica tio n s  o f p ra c t ic e  in  
s k i l l  development.
2. The s p e c if ic  ro le  o f p ra c tic e  in  shorthand s k i l l  develop­
ment, and
3. The c o n s is te n c ie s  and in c o n s is te n c ie s  between th e  views 
of p sy ch o lo g is ts  and th e  in v en to rs  of Gregg shorthand who have 
in  la rg e  measure e s ta b lish e d  th e  methodology fo r  teach ing  i t .
This study c o n s is ts  of th e  sy n th esiz in g  or reassem bling of fa c ts  
in to  comprehensive, m eaningful u n i ts .  Thus, i t  i s  un lik e  the  m a jo rity  of 
s tu d ie s  in  b u sin ess  education  which, through a n a ly s is , break phenomena 
in to  sm all, c o n s titu e n t p a r ts  and study in  d e t a i l  only the  in d iv id u a l,  or 
s in g le  p a r ts .
Sources of Inform ation
The in fo rm ation  fo r  t h i s  in v e s tig a tio n  was ob tained  by means of 
a n a ly s is  and in te rp r e ta t io n  of m a te r ia ls  from two sources: ( l )
6psycho log ica l l i t e r a t u r e  and re sea rch  concerning p ra c tic e  and e f fe c tiv e  
co nd itions o f p ra c tic e  and (2) m a te r ia l w r i tte n  by th e  in v en to rs  o f Gregg 
shorthand .
Methods of Procedure
The f i r s t  s te p  of t h i s  study  involved ex tensive  study o f pub­
l is h e d  m a te r ia l r e la t in g  to  p ra c t ic e  and to  th e  le a rn in g  of shorthand. 
This provided a b a s is  fo r  understanding of th e  a rea  to  be in v e s tig a te d .
The second s tep  involved de term ination  of the  p sycho log ica l e le ­
ments e s s e n t ia l  fo r  e f fe c t iv e  p ra c tic e . Reference in  t h i s  s te p  was to  
in fo rm ation  r e la t iv e  to  connectionism  (Thorndike), behaviorism  (G uthrie , 
Skinner, H u ll, Tolman), and G esta ltism  (Koffka, K ohler, W ertheimer, and 
Wheeler) .
The th i r d  s tep  involved determ ina tion  of th e  a u th o r ita t iv e ly  
recommended techn iques and procedures fo r p ra c tic e  as a s ig n if ic a n t  e le ­
ment in  th e  le a rn in g  of shorthand. Reference in  t h i s  s tep  was to  in fo r ­
m ation r e la t iv e  to  th e  teach in g  of shorthand w r i tte n  by the  in v en to rs  of 
the  Gregg system (Gregg, L e s lie ,  and Zoubek).
In  the  f in a l  s tep  of t h i s  in v e s t ig a t io n , th e o r e t ic a l  in fe ren ces  
were drawn by means of a comparison between recommended p ra c tic e s  in  
shorthand methodology and re p re se n ta tiv e  views concerning th e  psychology 
o f le a rn in g . The comparison was designed to  p o in t up th a t  in  th e  chosen 
a rea  the  a u th o r i ta t iv e ly  recommended shorthand methodology e i th e r  does 
o r does not make use of what a se le c te d  number of p sy ch o lo g ists  advocate 
about p r a c t ic e .
The o rg an iza tio n  of t h i s  study i s  such th a t  Chapter I I  con ta ins 
an a n a ly s is  of c e r ta in  c la s s ic a l  systems of psychology as th ey  r e la t e
7d i r e c t ly  and in d i r e c t ly  to  p ra c tic e  as a  phase of s k i l l  development. An 
attem pt i s  made l a t e r  to  compare th e  systems w ith  and r e la te  them to  th e  
m atte r o f p ra c tic e  in  lea rn in g  shorthand.
Chapter I I I  d ea ls  w ith  methods of teach ing  advocated by th e  in ­
ven to rs  of th e  Gregg system of shorthand. Again, th e  emphasis i s  on the  
d ire c t  and th e  in d ire c t  means o f d ea lin g  w ith  p ra c tic e  in  how to  read and 
w rite  shorthand.
In  Chapter IV, th e re  i s  an in te rp r e ta t io n  of th e  s ig n i f ic a n t  
r e la te d  elem ents from Chapters I I  and I I I ,  F in a l ly ,  Chapter V co n ta in s 
th e  conclusions o f t h i s  study.
Summary
This in v e s t ig a t io n  i s  concerned w ith  re p re se n ta tiv e  views of psy­
c h o lo g is ts , in v e n to rs ' comments and recommendations concerning major 
p ra c tic e  a c t i v i t i e s  which they  have recognized  as a p a r t  o f th e  lea rn in g  
of shorthand as a s k i l l ,  and th e o r e t ic a l  im p lica tio n s  by a  comparison 
w ith  recommendations in  shorthand methodology and re p re se n ta tiv e  views 
concerning p ra c t ic e .  The hypo thesis  o f  t h i s  in v e s tig a tio n  i s  th a t  d iv e r­
gent views of th e  ro le  of p ra c tic e  imply th a t  procedures in  shorthand in ­
s tru c t io n  are  not uniform ly in  accord w ith  th e  p sy c h o lo g is ts ' views 
concerning e f fe c t iv e  p ra c tic e .
CHAPTER II
REPRESENTATIVE PSYCHOLOGICAL VIEWS CONCERNING 
PRACTICE AND PRACTICE CONDITIONS
This chap ter d e a ls  w ith  th e  l i t e r a t u r e  o f p sy ch o lo g is ts  on mat­
t e r s  which may r e l a t e  to  th e  th eo ry  o f p ra c t ic e .  I t  i s  th e  prim ary 
purpose o f th e  ch ap te r to  accum ulate in fo rm ation  fo r  l a t e r  comparisons. 
Thus, th e  m a te r ia l h e re in  from th e  c e r ta in  s e le c te d  psycho log ica l systems 
i s  devoted to  an exam ination of th o se  e s s e n t ia ls  which have bearing  on 
th e  ro le  o f p r a c t ic e .
To exped ite  p re se n ta tio n  of the  in fo rm atio n  from th e  psycholo­
g i s t s ,  th e  m a te r ia l  i s  d iv id ed  in to  s ix  s e c t io n s .  These a re  ( l )  Thorn­
d ik e 's  connectionism , (2) G u th r ie 's  contiguous c o n d itio n in g , (3) Skin­
n e r 's  operant co n d itio n in g , (4) H u ll 's  sy stem atic  behavior th eo ry , (5) 
Tolman's s ign  le a rn in g , and (6) c la s s ic a l  G e s ta lt  th eo ry .
T horndike 's Connectionism 
In tro d u c to ry  Overview 
E. L. Thorndike held  th a t  th e  i n t e l l e c t ,  c h a ra c te r , and s k i l l  
possessed  by any man i s  th e  product o f c e r ta in  o r ig in a l  tendencies  and 
th e  t r a in in g  which he has rece iv ed . His even tua l co n d itio n  i s  th e  de­
velopment o f t h i s  o r ig in a l  n a tu re  in  in te r a c t io n  w ith  i t s  environment 
d u rin g  th e  p rocess o f development. Thus, human n a tu re , in  g e n e ra l, i s
8
9th e  conç)osite r e s u l t  of th e  o r ig in a l  n a tu re  of man, th e  law s of le a rn in g , 
and th e  o th e r fo rc e s  w ith  which he l iv e s .
The o r ig in a l  ten d en c ies  of man Thorndike d escribed  as c o n s t i tu t ­
ing an enormous fund of connections o r bonds of varying degrees o f 
d ire c tn e s s  and s tre n g th  between s i tu a t io n s  and th e  responses of which 
th e  human being i s  capable. Many of th e se  ten d en c ies  a re  p a r t ic u la r ly  
m od ifiab le ; and some of them (such as  v o c a liz a tio n  and m an ipu la tion ) are
e sp e c ia lly  f e r t i l e  a reas  fo r  th e  growth of learned  h a b its .
The connections which are  most apparent a re  th o se  which serve as 
simple l in k s  between e x te rn a l s i tu a t io n s  and o vert responses. Sometimes 
th ey  a re  recognized as ra th e r  independent u n its  e a s i ly  is o la te d  from the  
r e s t  of th e  p e rso n 's  behavior and le a rn in g .
Thorndike, however, in d ic a te d  th a t  w hile such u n ifo rm ity , sim­
p l i c i t y ,  and independence are  d e s ira b le  in  experim ents o f th e  fundamental 
q u estio n s  w ith  which people may be concerned, i t  would be erroneous to  
g e t the  im pression  th a t  th e se  simple l in k s  are  c h a r a c te r is t ic  of th e
a c tu a l connections which are  formed in  th e  w o rld 's  le a rn in g . Rather on
th e  co n tra ry , th e se  are  u su a lly  v a r ie d , com plicated, and in flu en ced  by 
th e i r  co n tex ts . (22;353)
He a lso  m aintained th a t  th e se  connections lead  from s ta te s  o f a f ­
f a i r s  w ith in  th e  b ra in  as w ell as from e x te rn a l s i tu a t io n s .  They may 
occur in  long s e r ie s  w herein th e  response to  one s i tu a t io n  becoiaes th e  
s i tu a t io n  producing the  next response and so on. They may be e i th e r  from 
p a r ts  o f a s i tu a t io n  or from th e  s i tu a t io n  as a whole. F u r th e r , th ey  may 
be la rg e ly  determ ined by even ts preceding th e i r  immediate s tim u li or by 
th e  accompanying a t t i tu d e  or s e t of th e  person.
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Complex s tim u li may lead  to  equally  complex responses such as 
read in ess  and u n read in ess , welcoming and r e je c t in g ,  and emphasizing and 
re s trsd n in g . The s t imu l i  may lead  to  a d d it io n a l responses as s ta te s  of 
aw areness, a t te n t io n ,  and in te r e s t .
Connection and s e le c tio n  cooperate in  in tim a te  ways so th a t  th e  
s i tu a t io n  may evoke as i t s  response w hatever a c ts  a t t a in  a c e r ta in  r e ­
s u l t .  For example, th e  s ig h t of a l e t t e r  to  be signed i s  then  followed 
by th e  response of sign ing  i t .  The p a r t ic u la r  movements in  th e  accom­
plishm ent may vary  according to  such th in g s  as whether a pen or p e n c il 
i s  a t  hand and th e  lo c a tio n  of th e  l e t t e r .  The connection i s  in  th e  
n a tu re  of an o rder to  do what seems s u ita b le  u n t i l  th e  goal of g e tt in g  
th e  l e t t e r  signed i s  a t ta in e d . I f  th e  s e le c tio n  i s  im portant and obvi­
ous, "problems" and " so lu tio n s"  are used r a th e r  th an  s i tu a t io n s  and 
responses. There i s ,  however, no fundam ental d is t in c t io n  between the  
two ty p es  o f s i tu a t io n s ,  (22;354)
The connection which any s i tu a t io n  makes depends upon th e  person 
in  whom i t  i s  made. I t  depends upon h is  g en era l natu re  and th e  p a r t ic u ­
l a r  cond itions which he i s  in  a t  th e  tim e. An im portant f ra c t io n  of th e  
m ind 's  s e t  any any moment i s  due to  th e  a c t i v i t i e s  of the  preceding 
seconds and m inutes. O ne's responses are guided a t  any p o in t by t ra c e s  
of th e  purpose and p lan  or d ire c tio n s  which s ta r te d  him in  th e  f i r s t  
p lace , (22;392-393)
The o r ig in a l  human tendencies  include p o s s ib i l i t i e s  fo r  le a rn in g , 
Thorndike thought o f th ese  o r ig in a l  tendencies in  th e  form o f th re e  law s: 
(a) th e  law of re a d in e ss , (b) th e  law of e x e rc ise , and (c) th e  law of 
e f f e c t .
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The law of re a d in e ss . —H ere, th e  id ea  o f re ad in e ss  r e f e r s  to  th e  
in c l in a t io n  of a conduction u n it  to  be e i th e r  annoyed o r s a t i s f i e d  when 
th e  u n it  e i th e r  does o r does not conduct. When a conduction u n it  i s  ready 
to  conduct, such conduct i s  s a t is fy in g .  When any conduction u n it  i s  not 
in  read in ess  to  conduct, th e  conduct i s  annoying. Conversely, when a 
conduction u n it  i s  ready to  conduct, not to  conduct would be annoying.
T horndike 's concept of a s a tis fy in g  s ta te  o f a f f a i r s  i s  one which 
th e  being does nothing to  avoid and o fte n  does something to  m ain ta in  
and renew. An annoying s ta te  of a f f a i r s  i s  one which th e  being  does 
nothing to  p re se rv e , but o fte n  does th in g s  to  end. (21:1-2)
The law o f e x e rc is e . —Thorndike m aintained th a t  a l l ,  o r n e a rly  
a l l ,  le a rn in g  van ishes i f  i t  i s  not ex e rc ised . That i s ,  what a person 
knows or can do has been kept a l iv e  by re le a rn in g  through ex e rc ise .
This may be e i th e r  open re lea rn in g  o r hidden re le a rn in g  in  th e  form of 
such p ra c t ic e  th a t  p rev en ts  e i th e r  th e  knowledge o r th e  s k i l l  from ever 
f a l l in g  below par and needing an obvious review . (20:149)
As explained  by Thorndike, t h i s  law invo lves the  b asic  id eas  of 
use and d is u s e . When a m odifiab le connection i s  made between a s i tu a t io n  
and a response , th e  s tre n g th  o f th e  connection i s  in c re a se d , o th e r  th in g s  
being equal. When a m odifiab le connection i s  not made between a s i tu a ­
t io n  and a response fo r  a len g th  of tim e , th e  s tre n g th  of the  connection 
i s  decreased .
Thorndike emphasized th a t  the  v ig o r  and th e  d u ra tio n  o f each 
"making" o f th e  connection a f fe c t  th e  s tre n g th  of a connection , as w e ll 
as th e  number o f tim es i t  i s  made. The s tre n g th  of a connection  i s  ex­
p la in ed  as roughly th e  p ro b a b ili ty  th a t  th e  connection w i l l  be made
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when the s i tu a t io n  re c u rs , A g re a te r  p ro b a b ili ty  th a t  a connection w i l l  
be made means e i th e r  a g re a te r  p ro b a b il i ty  fo r  th e  same time or an equal 
p ro b a b il i ty  fo r  a longer tim e. Thus, a g re a te r  s tre n g th  between th e  
s i tu a t io n  "What i s  th e  square of 16?" and the  response "256," may mean 
th a t  th e  response i s  now n in e ty  out o f a  hundred ra th e r  than s ix ty  out of 
a hundred; or th a t  i t  i s  n in e ty -n in e  out o f a hundred fo r  f i f t y  days in ­
s tead  of n in e ty -n in e  out of a hundred fo r  tw enty days. In  any c a se , th e  
p ro b a b ili ty  i s  fo r  a recurrence of th e  connection on the  assum ption th a t  
o th e r  cond itions a re  equal ("o th er co n d itio n s"  may r e f e r ,  fo r  example, 
to  g e n e ra l h e a l th ,  g en e ra l or s p e c if ic  f a t ig u e ,  in t e r e s t ,  tim e o f day, 
and d is t r a c t io n  by competing te n d e n c ie s ) . Sometimes when a connection 
may not appear to  have been made, th e  connection s t i l l  may e x is t  w ith  a 
m easurable degree o f s tren g th  as Thorndike sa id  could be shown through 
th e  f a c t  th a t  i t  could be remade more e a s i ly .
Some in d ic a t io n  i s  g iven by Thorndike th a t  connections may not 
always be formed w ith  every ex e rc ise  s i tu a t io n ,  although the a c t iv i ty  
produces a l ik e lih o o d  th a t  new bonds may be formed. For example, th e  
mere ex e rc ise  of any m odifiab le  fu n c tio n  alm ost always r e s u l t s  in  some 
v a r ia t io n ;  and w hatever s tim u la te s  v a r ia t io n  a lso  g ives th e  chance fo r  a 
w ider range of u se fu l v a r ia t io n  fo r  th e  le a rn e r  to  adopt or r e je c t .  
(21:213-214)
Thorndike noted th a t  n e ith e r  th e  s e le c tio n  of d e s ira b le  bonds nor 
th e  e lim in a tio n  of u n d esirab le  ones i s  autom atic even though bonds are  
im plied through th e  ex e rc ise  of a fu n c tio n . He sa id  t h a t ,  when th e  func­
t io n  i s  so ex erc ised  th a t  th e  consequences to  th e  in d iv id u a l are  a lik e  
w hether he f a i l s  o r succeeds, whether he s tren g th en s  e i th e r  a good bond
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or a bad one, and so on, th e re  can be only chance divergence from a con­
firm a tio n  of h is  i n i t i a l  s ta tu s ,  (21:214)
The mere r e p e t i t io n  of a s i tu a t io n  i s  in  and of i t s e l f  unproduc­
t iv e  fo r  le a rn in g ; i t  has no u se fu l s e le c tiv e  power and causes no adap­
t iv e  changes. I f  th e  mind, under th e  in flu en ces  o f such r e p e t i t io n ,  
sometimes su ffe rs  l im ita tio n s  in  i t s  responses, the  re s u l t in g  responses 
are fo r tu i to u s  and u n p red ic tab le . In  g e n e ra l, r e p e t i t io n  of a s i tu a t io n  
in  and o f i t s e l f  simply m ain tains the  s ta tu s  quo, w hatever i t  may be, 
Thorndike noted e s p e c ia lly  th a t  the more freq u en tly  used connections do 
not grow s tro n g er w hile th e  le s s  f req u e n tly  used connections weaken. 
(22:64)
Tne law of e f f e c t . —When a m odifiab le connection between a s i tu a ­
t io n  anû a response i s  follow ed by a s a tis fy in g  s ta te  of a f f a i r s ,  th a t  
co n n ec tio n 's  s tren g th  i s  in c reased . However, when a m odifiab le connec­
t io n  between a s i tu a t io n  and a response i s  follow ed by an annoying s ta te  
of a f f a i r s ,  the  co n n ec tio n 's  s tre n g th  i s  decreased. The s treng then ing  
e f fe c t  of s a tis fy in g n e ss  (o r, conversely , th e  weakening e f fe c t  o f annoy­
ingness) upon a bond was described  as varying. The v a r ia t io n  was sa id  to  
be accounted fo r  by the  d iffe re n c e  in  the closeness or th e  in tim acy among 
th e  s i tu a t io n ,  th e  response, and th e  s a tis fy in g  (or annoying) event in  
q u es tio n . The meaning of "c loseness" o r "intim acy" might be explained as 
e i th e r  nearness in  tim e or a tte n tiv e n e s s  to  th e  s i tu a t io n ,  response , and 
r e s u l ta n t  s ta te  of a f f a i r s ,  Thorndike po in ted  out th a t  the  e ffe c tiv e n e ss  
in  a l l  cases occurs not from th e  reward th a t  i s  given but in  th e  degree 
of s a t i s f a c t io n  of the le a rn e r , (2.3:145)
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I t  appears t h a t ,  in  th e  e a r l i e r  Thorndike psychology, th e  
streng then ing  and th e  weakening of connections depended upon th e  conse­
quences. He f u r th e r  m aintained th a t  th e  a c tio n  of consequences i s  d ire c t  
and need not be m ediated by id e a s . However, he d id  not presume to  know 
e i th e r  how th e  a f te r - e f f e c t  of a connection s tren g th en s  i t  o r what 
p h y s io lo g ica l event corresponds to  a connection a t  any s tre n g th ; however, 
he considered th e  evidence to  be stro n g  th a t  th e re  i s  some co n d itio n  th a t  
favo rs  conduction acro ss  c e r ta in  synapses. (22:314)
The im p lic i t  r e la tio n s h ip  between r e p e t i t io n  and reward i s  empha­
sized  by Thorndike in  h is  d e n ia l th a t  he could f in d  any reasons fo r  
asc rib in g  any power to  such o ther reasons as "higher powers," "forms of 
tho u g h t,"  and "transcenden t system s." (22 :302)
About 1930, he m odified th e  Law of E ffec t by in d ic a tin g  th a t  
an annoying weakener of a connection i s  le s s  im portant than  a s a tis fy in g  
s tren g th en er. However, i t  i s  only d i r e c t  weakening th a t  i s  denied; pun­
ishm ents do, according to  Thorndike, a f fe c t  lea rn in g  in d i re c t ly .  T heir 
in d ire c t  e f fe c t  comes from leading  th e  person , in  th e  presence of the  
annoyer, to  do something which would make him le s s  l ik e ly  to  re p e a t the  
o r ig in a l  connection.
A dd itional work by Thorndike and o th e rs  brought about evidence 
th a t  a f t e r - e f f e c t s  were not simply a ttach ed  to  a s in g le  response but 
th a t  o th e r n o n -re la ted  responses were a f fe c te d . This was c a lle d  spread 
o f e f f e c t . Thorndike had a lready  changed h is  mind about th e  e f f e c t iv e ­
ness of annoyers in  weakening connections befo re  th e  experim ents in  
spread of e f f e c t  were announced. He in te rp re te d  the  r e s u l ts  of th e  
sp re a d -o f-e ffe c t experiunents in  a manner co n s is te n t w ith h is  l a t e r
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concept and recognized spread in  term s of spread o f p o s it iv e  e f f e c ts .  He 
saw i t  as  a g rad ien t o f reward in  which even neighboring  connections were 
s treng thened  by a  rewarded connection .
He explained  th a t  a re le v a n t s a tis fy in g  a f t e r - e f f e c t  not only 
s tren g th en s  very g re a t ly  th e  connection which i t  im m ediately fo llow s and 
to  which i t  belongs but a lso  s tren g th en s  to  a much le s s e r  ex ten t punished 
connections which are  in  c lo se  p rox im ity . Those which came e i th e r  ju s t  
b e fo re  or ju s t  a f te r  a rewarded connection were streng thened  more than  
th o se  f a r th e r  removed from a rewarded connection . Those w ith in  one or 
two s te p s  o f a rewarded connection  were streng thened  more th an  those 
th re e  o r more s tep s  removed from a rewarded connection. (23:30-32)
Thorndike made some approxim ation of th e  d iffe re n c e  in  s tre n g th  
of a rewarded occurrence and a punished occurrence as in d ic a te d  to  him 
by some of h is  experim ents. B a s ic a lly , one rewarded occurrence g ives a 
s tren g th en in g  te n  tim es th a t  o f  one punished occurrence remote from a 
reward and two and o n e-h a lf tim es th a t  of one punished occurrence next to  
a rewarded connection but not between two such. (23:32-33)
P r in c ip le s  R ela ting  to  Connectionism 
S everal p r in c ip le s  developed by Thorndike fu r th e r  ex p la in  h is  
system. These p r in c ip le s  a lso  serve to  in d ic a te  th a t  p ra c t ic e  i s  a more 
involved fu n c tio n  than  th e  s im p lest o p e ra tio n  of re a d in e ss , e x e rc is e , and 
e f f e c t .
B elongingness. —According to  Thorndike 's p r in c ip le  of belonging­
n e ss , a connection i s  more e a s i ly  learn ed  i f  the  response belongs to  th e  
s i tu a t io n ,  and an a f t e r - e f f e c t  does b e t te r  i f  th e  response belongs to  th e  
connection i t  s tren g th en s . The follow ing two sen tences i l l u s t r a t e  t h i s
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p r in c ip le ;  “James i s  a  salesman. Max i s  a w r i te r ,"  The a s so c ia tio n  
James-salesman i s  s tro n g e r  th an  salesman-Max even though th e  l a t t e r  i s  
based on more n e a r ly  contiguous item s. In  th e  same way, th e  belonging­
ness of e i th e r  a reward o r a punishment depends upon i t s  ap p ro p ria ten ess  
in  s a tis fy in g  an aroused motive or want in  th e  le a rn e r  and i t s  lo g ic a l  
r e la t io n s h ip  to  th e  a c t i v i t i e s  e i th e r  rewarded or punished.
In  h is  work, Thorndike o fte n  used th e  announcement o f e i th e r  
“Right" or “Wrong" to  responses to  serve as e i th e r  reward or punishment 
(s a tis fy in g n e s s  o r annoyingness); however, he found some evidence th a t  
th e  r e p e t i t io n  o f a belonging sequence s tren g th en s  th e  connection  even 
though th e re  i s  no s a tis fy in g  a f t e r - e f f e c t .  He found th a t  under c e r ta in  
co nd itions making a wrong response and being to ld  th a t  i t  i s  wrong do not 
weaken but a c tu a l ly  s tren g th en  th e  connections. The connection gains 
more s tre n g th  by occurring  than  i t  lo se s  by announcing i t  as wrong, 
(22:112)
P o la r i ty , —According to  th e  p r in c ip le  of p o la r i ty ,  connections 
a c t more e a s i ly  in  th e  d ire c t io n  in  which they  were formed th an  in  the  
opposite  d i r e c t io n .  I f  one has lea rn ed  th e  item s of a French-English 
vocabulary , he responds more e a s i ly  to  th e  French word by i t s  English 
eq u iv a len t than  to  th e  E nglish  word by i t s  French e q u iv a len t, Thorndike 
supposed th a t  i f  the  connection i s  thought o f as a whole, th e  p o la r i ty  
p r in c ip le  ought not to  be im portant and th a t  i t  would be as easy to  
d is s o c ia te  p a r ts  from th e  whole in  one d ire c t io n  as in  ano ther,
(22:152)
A v a l la b i l i ty , —The p r in c ip le  o f a v a i l a b i l i ty  re fe r s  to  th e  g e t-  
a t-a b le n e ss  o f th e  response. Other th in g s  being eq u a l, connections are
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easy  to  form in  p ro p o rtio n  to  th e  ease w ith  which th e  person can e i th e r  
have o r make th e  ap p ro p ria te  response a t  wi.ll„ (22:345-346)
Two cases of le a rn in g  w i l l  i l l u s t r a t e  t h i s :  f i r s t ,  to  draw a
l in e  o f  sp e c ifie d  len g th , w ith  eyes c lo sed , a t th e  d e s ire d  s ig n a lj  and, 
second, to  move the  hand to  th e  ea r a t  a  s ig n a l. In  th e  second case , th e  
moving of th e  hand to  the  ear i s  easy because th e  b ra in  knows what to  do 
to  get th e  hand to  move to  th e  e a r ; however, i t  i s  much more d i f f i c u l t  to  
draw a l in e  of sp e c if ie d  le n g th  w ith  th e  eyes c losed  because th e  b ra in  
does not know p re c is e ly  how to  accomplish th e  d e s ire d  r e s u l t .  F u r th e r , 
p ra c t ic e  a t  drawing w ith  th e  eyes closed does not show a g rea t d ea l of 
improvement because th e  responses are  not re a d ily  summonable or g e t - a t -  
ab le . (22:345-346)
I d e n t i f ic a t io n . —The id e n t i f ic a t io n  or placement o f e i th e r  a 
s i tu a t io n  or a p a r t  of a s i tu a t io n  i s  made so th a t  i t  assumes an in d i­
v id u a liz e d  or recognizab le  a sp e c t. Much of le a rn in g  c o n s is ts  in  changes 
in  the  i d e n t i f i a b i l i t y  of s i tu a t io n s  so th a t  t h e i r  i d e n t i f i a b i l i t y  may 
be in c reased  by an a ly s is  and tu rned  in to  compounds or complexes of 
fe a tu re s  th a t  are  e a s ie r  f o r  th e  mind to  grasp and r e ta in  than th e  
o r ig in a l  s i tu a t io n s .  The f i r s t  reco g n itio n  of e i th e r  a hexagon or an 
octagon may be through the counting of th e  s id e s , (22:343-345)
I d e n t i f i a b i l i t y  may be in creased  through a s so c ia tio n  which con­
n ec ts  a  th in g  w ith  some more e a s i ly  id e n t i f ia b le  s i tu a t io n .  Having 
lea rn ed  to  c a l l  c e r ta in  th in g s  b read , b u t te r ,  and so on, these  may be 
th en  id e n t i f ie d  as a lo a f  of b read , two s l ic e s  o f bread w ith  b u t te r  
betw een, and such. (22:343-345)
A s i tu a t io n  may conceivably  become more id e n t i f ia b le  w ith  r e p e t i ­
t io n  through sheer se lf -e s ta b lish m e n t in  the  mind o r b ra in  w ithout e i th e r
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a n a ly s is  or c u te r  attachm ents. A person  seen in  a group re g u la r ly  may 
become d i s t in c t  w ithout e i th e r  an a n a ly tic  trea tm en t o f h is  f e a tu re s  or 
a name a ttach ed  to  h is  reco g n itio n . (22:343-345)
Thorndike g ives two n o ta b le , sp e c ia l v a r ie t ie s  of improved iden­
t i f i a b i l i t y  by a n a ly s is  and a s so c ia tio n . (22:345) F i r s t ,  th e  hidden 
elem ents of s i tu a t io n s  which a re  hard to  id e n t i fy  are analyzed out in to  
r e l i e f  and made id e n t i f ia b le  by having a t te n : io n  d ire c te d  a t  c o n tra s ts  
as in  th e  case of tim es, numbers, le n g th s , h e a t, and th e  l ik e .  Second, 
the s i tu a t io n s  which are  hard to  id e n t i fy  because they  a re  vary ing  
amounts o r degrees of some one q u a li ty  l ik e  le n g th , a re a , w eigh t, and the 
l ik e  are  id e n t i f ie d  by th e  a id  of measurement w ith  e i th e r  crude or 
re fin e d  s c a le s : fo r  example, g rad a tio n s  o f m usical p i tc h .
A ssocia tive  s h if t in g . —Thorndike recognized th a t  a response con­
nected w ith  a c e r ta in  s i tu a t io n  may be made even though the  s i tu a t io n  i s  
not p resen t in  i t s  e n t i r e ty .  That i s ,  when a new s i tu a t io n  a r i s e s ,  man 
re a c ts  to  i t  as he would to  some o th e r  s i tu a t io n  l ik e  i t  o r  o th e r s i t u ­
a tio n  l ik e  some element of i t .  (2 2 :401)
This f a c t  served fo r  Thorndike as an exp lanation  fo r  what he 
ca lled  "a sso c ia tiv e  s h if t in g ."  In  a s so c ia tiv e  s h if t in g ,  i f  response X 
i s  made to  s i tu a t io n  abode, the  response could be obtained  from another 
s i tu a t io n  by su ccessiv e ly  dropping c e r ta in  elem ents and adding o th e r 
elements u n t i l  th e  response i s  ob ta ined  from th e  new s i tu a t io n  e n t i r e :^  
d if f e re n t  from th e  o r ig in a l  abode. (22:401)
The p ro g ressio n  of changes in  th e  s i tu a t io n  can be i l l u s t r a t e d  
by changes from abode to  abcdef to  abcfg to  abfgh to  a fg h i to  fg h i.j .
The co n tin u a tio n  of th e  response to  each o f  th e  new m odified s i tu a t io n s
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depends, o f course, upon an arrangement of a f f a i r s  so th a t  the  response 
i s  more s a tis fy in g  in  i t s  consequences th an  in  e i th e r  balk ing  or doing 
something e ls e .  (2 2 :401)
In flu en ce  of W ants, I n te r e s t s ,  and A ttitu d es  
Thorndike found th a t  th e  same fo rce s  o f r e p e t i t io n  and rew ard, 
occurrence and confirm ing r e a c tio n , which cause th e  s tren g th en in g  o f con­
n ec tio n s  lead ing  to  id eas  and a c ts  a lso  cause th e  s treng then ing  o f con­
n ec tio n s  lead ing  to  w ants, i n t e r e s t s ,  and a t t i tu d e s .  He sa id  th a t  i t  i s  
e s s e n t ia l  in  t r a in in g  th e  em otional a p p e ti t iv e  a c t i v i t i e s  not only  to  
induce th e  person to  make th e  d e s ire d  response but a lso  to  reward i t .  
(2 3 :212)
I t  i s  im portant to  n o te , however, th a t  Thorndike b e liev ed  th a t  
th e  d e s ire  fo r  knowledge as a fo rc e fu l  item  i s  somewhat exaggerated in
ed u ca tio n a l th e o r ie s .  In s te a d , he a s se r te d  t h a t ,  i f  an educated a d u lt  i s
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induced by fo rce  no m atte r how e x te rn a l to  want to  le a rn  a c e r ta in  th in g , 
he can le a rn  i t  provided i t  i s  w ith in  h is  powers. (23:135)
Thorndike exp lained  th a t  th e  le a rn e r  i s  not prevented from le a rn ­
ing  by a lack  of appeal to  i n t r i n s i c  i n t e r e s t s  which a re  caused by and in  
harmony w ith  h is  deeper and more c h a r a c te r is t ic  w ants, but r a th e r  by a 
weakening of the  want to  le a rn  due to  f a i lu r e  to  w ithstand  th e  com peti­
t io n  of o th e r w ants, such as to  p la y , to  r e s t ,  and to  make p rogress in  
some o th er cherished  e n te rp r is e .  (23:153)
T horndike 's  experim ents supported h is  conclusion th a t  a person  
can be tau g h t new a t t i tu d e s  and t a s te s  as s u re ly , though not so e a s i ly ,  
a s  he can be tau g h t new f a c ts  and s k i l l s .  The b as ic  p r in c ip le s  o f le a rn ­
ing  by r e p e t i t io n  and reward seemed to  op era te  w ith  w ants, i n t e r e s t s ,  and 
a t t i tu d e s  as they  do w ith  id eas  and movements. (23:159)
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One ap p aren tly  puzzling  s e t  of f a c ts  occurs w ith  th e  continuance 
of nervous i r r i t a t i o n ,  w orry, envy, f e a r ,  shame, and d isg u s t as responses 
to  c e r ta in  s tim u li .  I f  reward s tren g th en s  connections le ad in g  to  emo­
t i o n a l  re sp o n ses , one would ex p ec t, fo r  example, th a t  a s i tu a t io n  lead ing  
sometimes to  worry and sometimes to  peace would in c re a s in g ly  lead  to  th e  
l a t t e r .  Two th in g s  seem to  supply an answer fo r  Thorndike to  t h i s  appar­
en t p u zz le . F i r s t ,  th e  p leasan t response sometimes e i th e r  does not occur 
o r occurs too  in fre q u e n tly . Second, th e  unpleasan t response may have 
secondary consequences which a re  s a t is fy in g ,  (23:189-190)
Changing a p e rso n ’s a t t i tu d e s  and in te r e s t  by a s s o c ia tiv e  s h i f t ­
ing  i s  im portan t e s p e c ia lly  because a t t i tu d e s  are  u su a lly  not e a s i ly  
" a v a ila b le ,"  I t  i s  th e o r e t ic a l ly  p o ss ib le  to  make any d e s ire d  s h i f t  pro­
vided ( l )  th e re  i s  anything to  which he g iv es the  d e s ire d  response and 
(2) th e  s h if te d  connections can be kept s a tis fy in g  and made stro n g  enough 
to  overcome in s t in c t iv e  or acqu ired  o p p o sitio n , (23:192)
Thorndike sa id  th a t  common experience fu i'n ishes f a i r l y  freq u en t 
cases of dim inished d is l ik e  when what i s ,  o r a t  l e a s t  seems to  b e , the  
same s i tu a t io n ,  i s  repeated  ag ain  and again , A composite d o c tr in e  i s  
th a t  th e  fe e lin g  tone or em otional a t t i tu d e  toward any o f te n  repea ted  
s tim ulus has a fundam ental and u n iv e rsa l tendency toward in d iffe re n c e ,
(23:198)
In  th e  m a tte r o f coming to  l i k e ,  or a t  l e a s t  being in d if f e r e n t  
t o ,  th o se  th in g s  which a re  rep ea ted  over and over, Thorndike believed  
th a t  fo rc e s  o th e r  th an  mere r e p e t i t io n  a re  re sp o n sib le  fo r  th e se  changes. 
Among h is  b ases fo r  t h i s  co n ten tio n  a re  ( l )  th a t  doing th e  customary 
may be p le a sa n t r e la t iv e ly  as e i th e r  avoidance of or r e l i e f  from th e
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s t r a in  of choosing a new course of a c tio n  and carry ing  i t  out and (2) 
th a t  the  customary i s  l ik e ly  to  seem f i t  and proper so th a t  doing i t  pro­
duces a m ild but dependable s a t i s f a c t io n ,  (23:211)
Conditions o f Improvement 
Improvement in  le a rn in g  i s  brought about when th in g s  favor a 
r e p e t i t io n  and s a tis fy in g n e s s  of th e  d e s ira b le  bonds and th e  d isu se  and 
annoyingness of th e  u n d esirab le  bonds. Three o f th ese  co nd itions are  
d i r e c t  consequences o f th e  laws of lea rn in g s  ( l )  ease of id e n t i f ic a t io n  
o f th e  bonds to  be formed or broken, (2) ease o f id e n t i f ic a t io n  o f th e  
s ta te s  of a f f a i r s  which should s a t i s f y  or annoy, and (3) ease of ap p lic a ­
t io n  of s a t i s f a c t io n  o r annoyance to  them, (21s215)
To improve in  e i th e r  a d d itio n  or su b tra c tio n  i s  much e a s ie r  th an  
to  improve in  th e  s o lu tio n  of a r ith m e tic  problem s i tu a t io n s .  In  th e  
f i r s t  in s ta n c e , th e  bonds to  be e i th e r  made or streng thened  are  r ig id ly  
defined  end su b jec ted  to  exclusive p ra c tic e  as needed. Another reason  
i s  th a t  the  r e s u l t s  th a t  should s a t i s f y  can a lso  be e a s i ly  id e n t i f ie d  and 
accompanied by some s a t i s f i e r .  In  th e  so lu tio n  o f problems, however, th e  
le a rn e r  cannot so e a s i ly  t e l l  what p a r t ic u la r  bonds he has to  form , he 
cannot d r i l l  h im self on th e se  a lo n e , and he cannot know in  d e t a i l  what 
connections should con ten t him and how to  make h im self f e e l  contented 
w ith  them.
Five rem aining cond itions a re  c a lle d  th e  " in te re s t  s e r ie s "  and 
a re ,  perhaps, le s s  m easurable in  q u a n ti ta t iv e  experim ents. They a re  im­
p o rta n t and p o ten t p a r t ly  because th ey  help  to  produce v a r ia t io n s ,  but 
m ostly because th ey  re in fo rc e  the  good and e lim in a te  th e  bad ones. These 
f iv e  remaining co n d itio n s  ares ( l )  i n t e r e s t  in  th e  work; (2) in te r e s t  in
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improvement; (3) an a c t iv e ,  in q u irin g  a t t i tu d e ;  (4) a t te n t io n ;  and (5) 
acceptance of th e  work as s ig n if ic a n t  to  th e  w o rk er's  w ants.
To th ese  f iv e  commonly accepted  a id s  to  improvement, Thorndike 
added th e se  a d d itio n a l favo rab le  p sycho log ica l co n d itio n s  fo r  improve­
ment; th e  absence of i r r e le v a n t  em otional excitem ent and th e  absence of 
worrj’-. (21:229)
F i r s t ,  he proposed th a t  th e  balance of opinion w ith  re sp e c t to  
th e  value of em otional fe rv o r  in  lea rn in g  was t h a t ,  ap a rt from th e  eager 
buo q u ie t z e s t fo r  th e  work i t s e l f  and fo r  success a t  i t ,  a l l  emotional 
excitem ent i s  d is t r a c t in g  in  th e  case of in t e l l e c tu a l  fu n c tio n s . Not 
only v io le n t lo v e , g r ie f ,  h u m ilia tio n  and d is g u s t ,  but a lso  even moderate 
fe a r  of on lookers, e x u lta t io n  a t  success, and anger a t  com petitors and a t 
o n e se lf , are  to  some ex ten t w astes o f energy and p rev en tiv es  o f improve­
ment. However, in  th e  case o f moral fu n c tio n s  such as le a rn in g  to  work 
e n e rg e tic a l ly ,  to  t e l l  th e  t r u th ,  and so on, he proposed a balance of 
opinion toward th e  view th a t  ap p ro p ria te  em otional fe rv o r  p rov ides re in ­
forcem ent. But h e , h im se lf, supported another id ea . For example, the  
gen era l d is p o s i t io n  to  avoid ly in g  may be f a r  s tro n g er in  a man who fe e ls  
no excitem ent when a chance to  l i e  p ro f i ta b ly  occurs than  in  a man who on 
such occasion  t h r i l l s  w ith  conscious d isg u s t o r d isd a in .
Second, the  o r ig in a l  c o r re la tio n s  between th e  in n e r  excitem ents 
and th e  o u te r  m an ife s ta tio n s  may e x is t  independently , A man may b o i l  
w ith rage a t  id le n e ss  w hile being content to  b o i l  id ly . He may, on 
th e  o th e r hand, be so annoyed by idleness as never to  indu lge in  i t  and 
always to  t r y  to  cure i t  w ithou t the  t r a d i t io n a l  sense o f fe e lin g  rage, 
d isg u s t, and scorn .
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T hird , Thorndike in d ic a te d  th a t  th e  mere q u a li ty  of conscious 
excitem ent i s  a s to n ish in g ly  a l ik e  in  a l l  th e  e x c itin g  em otions. The d i f ­
fe ren ce s  tu rn  out to  be minor f a c t s ,  and what m ostly  d i f f e r e n t ia te s  be­
tween them i s  th e  tendency to  do d i f f e r e n t  th in g s  and be s a t i s f ie d  by 
d i f f e r e n t  r e s u l t in g  s ta t e s .
F ourth , th e  most ex p ert and su ccess fu l le a rn e rs  show le a s t  emo­
t io n a l  excitem ent in  connection  w ith  th e  e x e rc ise  of th e  fu n c tio n  which 
th e y  are  improving. F u r th e r , the same in d iv id u a l becomes, on th e  av e r­
age, le s s  ex c ited  in  h is  work as he le a rn s  th e  work b e t te r .
F in a l ly ,  in  th o se  cases in  which em otional excitem ent shows th e  
g re a te s t  p ro b a b ili ty  o f being  bound to  rap id  improvement, th e  excitem ent 
i s  not g r e a t ,  and seems to  be produced by th e  i n t e r e s t  and success r a th e r  
th an  to  produce them.
These same types o f arguments could be ap p lied  to  worry and te n ­
s io n , Other th in g s  being eq u a l, te n s io n  and worry simply waste energy 
and d i s t r a c t  the  mind. Thorndike b e lieved  th a t  th o se  persons who seem to  
need to  be made to  worry in  o rd e r to  be led  to  work can be cured in  th e  
only  r e a l  and economical way by arousing  g re a te r  i n t r i n s i c  i n te r e s t  and 
b e t t e r  m otives r a th e r  th a n  by more ten s io n .
Summary o f Connectionism 
P rac tic e  or r e p e t i t io n  of a s i tu a t io n  prov ides th e  o p p o rtu n ity  
fo r  le a rn in g  to  take  p la c e . Mere p ra c tic e  i t s e l f  lead s  to  a n e g lig ib le  
in c rease  in  s tre n g th  of a connection u n less  th e  connection i s  rewarded. 
Some stren g th en in g  o f a connection  i s  sometimes found i f  the  a f t e r - e f f e c t  
belongs to  th e  s i tu a t io n ,  and t h i s  belongingness in c rea se s  the  s tre n g th  
o f a rewarded connection.
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In  a p ra c t ic e  s i tu a t io n ,  th e  rew arding of a connection i s  th e  
p r in c ip a l  means of changing th e  s tre n g th  of th a t  connection; however, 
punishment of a connection  has some l e s s  im portant e f f e c t .  The reward­
ing of a connection  s tren g th en s  not only th a t  connection , but a lso  neigh­
boring  connections. The connections them selves a lso  weaken i f  th ey  
have no o p p o rtu n ity  to  recu r over a long perio d  of tim e.
In  o rd er th a t  a u n it  may respond to  a s i tu a t io n  and e s ta b lis h  a 
connection , th e  id e n t i f ic a t io n  of th e  s i tu a t io n  i s  n ecessary  and th e  
response must be a v a ila b le . Whenever a  p a r t ic u la r  response i s  not 
a v a ila b le  in  a p a r t ic u la r  s i tu a t io n ,  i t  may be ob tained  l a t e r .  Through 
a s so c ia tiv e  s h i f t in g ,  elem ents o f a s i tu a t io n  su ccess iv e ly  change from 
those  to  which th e  response i s  a v a ila b le  u n t i l  a whole new s i tu a t io n  i s  
formed; and in  th e  p rocess  th e  d e s ire d  connection  has been s h if te d  to  
the  new elem ents.
W ants, i n t e r e s t s ,  and a t t i t u d e s  c o n s ti tu te  e i th e r  s i tu a t io n s  o r 
p a r ts  o f s i tu a t io n s  and determ ine responses to  s i tu a t io n s .  However, 
i n i t i a l l y ,  th e se  w an ts , i n t e r e s t s ,  and a t t i tu d e s  may have been developed 
as responses to  rewarded connections. T herefo re , p a r t ic u la r  w ants, 
i n t e r e s t s ,  and a t t i tu d e s  can be developed by rewarded connections through 
a s so c ia tiv e  s h i f t in g .
Veiy s u c c in c tly , H ilgard in d ic a te s  th e  e s s e n t ia l  elem ents in  
Thorndike’s conne c t  ion ism :
R e p e titio n  o f s i tu a t io n s  does not in  i t s e l f  modify connec­
t io n s .  R e p e titio n  o f connections le a d s  to  a n e g lig ib le  in c rea se  
in  s tr e n g th , u n le ss  th e  connections are  rewarded. P ra c tic e  i s  
im portan t because i t  perm its rew ards to  a c t upon connections. 
(11:42-43)
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G u th rie ’s Contiguous C onditioning 
In tro d u c to ry  Overview 
G uthrie understood le a rn in g  in  such a way th a t  he included 
changes which may e i th e r  be or not be b e n e f ic ia l .  I t  i s  t r u e ,  he no ted , 
th a t  th e  changes may, in  th e  long ru n , be ad ap tiv e . However, he sug­
gested  th a t  psychology would have d ese rted  th e  methods of em p irica l 
sc ience  i f  i t  assumed th a t  a l l  le a rn in g  i s  good and th a t  every a c tio n  has 
i t s  g o a l. (7 :5)
G uthrie never made a form al p re se n ta tio n  of sev e ra l p r in c ip le s  to  
s ta te  h is  system. I t  may have appeared th a t  he was content w ith  only  a 
p r in c ip le  o f a s so c ia tio n . However, Voeks (27) arranged G u th rie ’s system 
in to  fou r p r in c ip le s  which seem to  have been accep tab le .
The P r in c ip le  of A sso c ia tio n . —The conditioned  response , as i t  i s  
expressed by G u th rie , i s  b r ie f ly :  "A com bination of s tim u li which has
accompanied a movement w i l l  on th e  recu rren ce  tend  to  be follow ed by th a t  
movement." Notably absent from h is  ex p lan a tio n s  i s  any mention of r e in ­
forcem ent, p leasan t e f f e c t s ,  and so on, (8 :23 )
One o f G u th r ie ’s th e se s  was th a t  th e  s o -c a lle d  law of e f f e c t  i s  
red u c ib le  to  and conforms w ith  th e  p r in c ip le  of a s so c ia tio n  by c o n ti­
g u ity . He answered th a t  although one norm ally does rep ea t behavior th a t  
le ad s  to  success when th e  occasion i s  rep ea ted , rewarded connections do 
no t produce a s so c ia tio n s  th a t  lead  to  en d less  r e p e t i t io n  of successes. 
R ather, when a problem i s  so lved , th e re  i s  no problem l e f t  in  ex is ten ce  
and no need fo r  r e p e t i t io n .  (8:134)
An im portant fe a tu re  o f G u th r ie 's  p r in c ip le  o f cond ition ing  i s  
th a t  i t  i s  confined to  a sim ultaneous a s so c ia tio n  between th e  s tim u li
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presen t and th e  response. These s t im u li ,  by t h e i r  presence as th e  r e ­
sponse occu rs, become fu tu re  cues fo r  the  response. (8 :31 )
G uthrie re fe r re d  fre q u e n tly  to  "movement-produced" s tim u li .  He 
noted th a t  movements do not always follow  s tim u li but th a t  so f a r  as i s  
known i t  i s  t ru e  th a t  the movements o f th e  s tr ip e d  muscles which are 
employed e i th e r  in  moving th e  body or in  th in k in g  are  always preceded by 
s tim u li. So, s tim u li are  th e  necessary  but not th e  s u f f ic ie n t  cond itions 
of movement. While th e  muscles of th e  v is c e ra ,  th e  smooth m uscles, may 
co n trac t and re la x  in  response e i th e r  to  chemical changes in  t h e i r  medium 
or to  in te r n a l  rhythm s, th e  movements o f th e  s tr ip e d  muscles fo llow  only 
when motor nerves are ex c ite d . (7 :2?)
For, th e  purposes o f understanding  le a rn in g , G uthrie defined  
s tim u li as th e  changes in  the  p h y s ica l world th a t  occasion observable 
re a c tio n  on the  p a r t  of th e  anim al. He a lso  b e lieved  th a t  th e  occasion 
fo r  every th o u g h t, as w e ll as every a c t ,  i s  to  be found in  s tim u li ac tin g  
on re c e p to rs . (7:27-28)
I t  would be hopeless fo r  one to  t r y  to  keep an eye on the 
t o t a l i t y  of s tim u la tio n  s ince  so many s tim u li may be operant a t  a s in g le  
tim e. N ev erth e less , th e  b e s t th a t  can be done i s  to  s e le c t  c e r ta in  o u t­
s tand ing  and conspicuous p a r ts  of th e  t o t a l  stim ulus s i tu a t io n  and keep 
some reco rd  o f t h e i r  consequences. Then, through p a r t ic u la r  s tim u li 
se le c te d  f o r  use as warnings of a c ts  to  come, i t  i s  found th a t  combina­
t io n s  o f s tim u li  may have an im portance th a t  i s  lack ing  in  th e  component 
elem ents. G uthrie thought i t  p o ss ib le  fo r  stim ulus com binations to  
a c t as s ig n a ls  o f a response when p a r ts  of th e  combination would have 
no e f f e c t .  (7:29)
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An im portant f e a tu re  o f G uthrie * s p sy ch o lo g ica l thought i s  th a t  
i n  th e  p r in c ip le  of co n d itio n in g  th e  connection  between stim ulus and r e ­
sponse i s  confined to  sim ultaneous a s so c ia tio n , ( 7 0 3 )
G uthrie avoided th e  term  "conditioned  stim ulus" when he d iscu ssed  
conditioned  responses and sometimes accepted "cond ition ing  stim ulus" as 
more in d ic a tiv e  o f i t s  a c tiv e  ro le  in  b ring ing  about th e  conditioned  
response. He ap p a ren tly  fav o red , however, th e  term  " o r ig in a l stim ulus" 
fo r  th e  a lre a d y -e s ta b lish e d  stim ulus and " s u b s t i tu te  stim ulus" fo r  th e  
new stim ulus which becomes a stim ulus through co n d itio n in g , (7 :37)
Not a l l  s tim u lus-response  a s so c ia tio n s  are  dependent on condi­
t io n in g , R ather, m atu ra tio n  of th e  nervous system appears to  be th e  
p r in c ip a l  determ iner o f many c la sse s  o f a c ts ,  (7 :38)
The P r in c ip le  of P ostrem ity . —The p r in c ip le  of p o strem ity , in  
some re sp e c ts ,  in v o lv es  a n egative  aspect o f le a rn in g  because i t  invo lves 
th e  detachment of responses from t h e i r  cues so th a t  the cues are  th e n  
a sso c ia ted  w ith  o th e r  responses. The p r in c ip le  i s  not sep a ra te  from , but 
an ex tension  o f ,  G u th r ie 's  main p r in c ip le  o f a s so c ia tio n  by c o n tig u ity , 
G uthrie used th e  term  "recency" to  r e f e r  to  th e  s i tu a t io n  in  
which a cue i s  a sso c ia te d  w ith  a response th a t  in h ib i t s  i t s  old response , 
th u s  obviously  ceases to  c a l l  out th e  o ld , Voeks (27:344) suggested 
"postrem ity" fo r  t h i s  re fe re n c e  so th a t  i t  might avoid th e  m isunderstand­
ing  and argument th a t  had a r is e n  concerning whether recency in d ic a te d  a 
nearness in  tim e o r a  p o s it io n  in  ch rono log ica l sequence, G u th rie , him­
s e l f ,  agreed th a t  "postrem ity" q u ite  p o ss ib ly  would be most c le a r .
He r e f e r s  to  th e  ca t in  the  box as e s ta b lis h in g  a second a s so c ia ­
t io n  w ith  some rep ea ted  s i tu a t io n  in  th e  box so th a t  i t  responds
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d i f f e r e n t ly .  T h is , th en , w i l l  become i t s  new response in  t h a t  s i tu a t io n . 
(1:143) Again, he says t h a t ,  i f  th e  ca t does something e lse  in  th e  
puzzle box s i tu a t io n  a f te r  th e  su ccess fu l movement, th e  puzzle  box 
acq u ires  new a s so c ia tio n s . I f  th e  c a t i s  prevented from leav in g  th e  box, 
he i s  fo rced  in to  new behavior and a new so lu tio n  w i l l  be found. (5:111) 
G uthrie  a lso  says t h a t ,  i f  th e  response i s  prevented by any means when 
th e  s tim u lu s  com bination o ccu rs , th e  s tim ulus com bination lo se s  i t s  power 
to  e l i c i t  th e  response. I f  th e  s i tu a t io n  i s  rep ea ted , th e  s tim ulus com­
b in a tio n  w i l l  acqu ire  a p o s it iv e  in h ib i t in g  e f fe c t  on i t s  form er r e ­
sponse. (3:417)
In  p a r t ic u la r ,  G uthrie po in ted  out th a t  punishment does not 
change th e  response . R ather, in  th e  p resence of th e  cue, i f  the  animal 
i s  punished so th a t  he g iv es  a p a r t ic u la r  response , th a t  i s  th e  response 
th a t  th e  anim al w i l l  tend  to  g ive on th e  recu rrence  o f th e  cue. (9:452) 
G uthrie not only in d ic a te s  th a t  a stim ulus may become th e  cue 
fo r  th e  l a s t  response made w hile  th a t  stim ulus was p re se n t bu t a lso  goes 
f u r th e r .  T h is , he s a id , i s  th e  only  way in  which a stim ulus cue fo r  a 
p a r t ic u la r  response can cease being a cue fo r  th a t  response. (1:145;
2 :59 ; 10:38)
The P r in c ip le  o f Response P ro b a b il i ty .-—G uthrie in s i s te d  th a t  
thousands o f s tim u li accompany every response . (4:134) The en listm en t 
o f in c re a s in g  numbers of th e se  s tim u li as co n d itio n e rs  p ro v id es au in ­
creased  p r o b a b i l i ty  o f th e  recu rren ce  o f a response r a th e r  th a n  the  
s tren g th en in g  o f in d iv id u a l connections. (3:420)
The en lis tm en t of a d d it io n a l c o n d itio n e rs  i s  G u th r ie 's  explana­
t io n  fo r  th e  purpose o f p ra c t ic e .  By a s e r ie s  o f p ra c t ic e  p e r io d s , when
29
th e  cue fo r  a response i s  not a lread y  adequately  e f f e c t iv e ,  he supposed 
th a t  a d d itio n a l co n d itio n e rs  would provide a h igher p ro b a b ili ty  th a t  th e  
cue would have enough support to  be e f f e c t iv e ,  (7;99-100)
A s o r t  o f c o ro lla ry  to  t h i s  i s  t h a t ,  whenever care  i s  taken  to  
s e t  up again  th e  t o t a l  s i tu a t io n  as f a r  as p o s s ib le , th e  response i s  much 
more l ik e ly  to  be a c lo se  approxim ation of what happened b efo re , (6 :39) 
The P r in c ip le  of Dynamic S itu a t io n s ,--Changes in  stim ulus p a t­
te rn s  go on v i r tu a l ly  con tinuously , and th e  p sych o lo g is t must re s ig n  him­
s e l f  to  th e  f a c t  th a t  no psycho log ica l event i s  ever r e a l ly  rep ea ted .
The second r e p e t i t io n  of an event i s  only roughly eq u iv a len t to  th e  
o r ig in a l  and may be assumed eq u iv a len t only fo r  p r a c t ic a l  purposes. The 
second p re se n ta tio n  of th e  cue may f in d  th e  la b o ra to ry  person engaged in  
something very d i f f e r e n t  from th e  o r ig in a l  s i tu a t io n .  Thus, p ra c tic e  i s  
necessary  to  th e  e x te n t th a t  th e  response must be e l i c i t a b le  from a 
v a r ie ty  o f s i tu a t io n s ,  (2:31-32)
In  a c h i ld 's  le a rn in g , r a d ic a l  change in  th e  c h i ld 's  p o s it io n  
b rin g s  f a i lu r e  to  remember. I f  he p ra c tic ed  in  h is  s e a t and i s  now 
s tan d in g , h is  memory w i l l  be im paired. This i s  because he has not p rac ­
t ic e d  in  th ese  s i tu a t io n s .  Thus, a ru le  of teach in g  appeared: "E ffec­
t iv e  p ra c tic e  i s  conducted in  th e  g en era l s i tu a t io n  in  which we d e s ire  
th e  fu tu re  performance to  be g iv en ,"  So, fo r  performance in  a v a r ie ty  
of s i tu a t io n s ,  one must p ra c t ic e  in  a v a r ie ty  of s i tu a t io n s ,  (2:32)
Change, th e n , i s  fundam ental, A very  b r ie f  summary of G u th r ie 's  
id ea  of dynamic s i tu a t io n s  i s  apparent in  h is  statem ent th a t  no a sso c ia ­
t io n  o r conditioned  response i s  ever a p e rfe c t r e p e t i t io n  of a p rev ious 
response, (6:39)
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F acto rs  in  Conditioning 
Time F ac to r ,-—While some th e o r ie s  o f lea rn in g  in d ic a te  th a t  a r e ­
sponse i s  e s ta b lish e d  follow ing a s tim u lu s , G uthrie i s  emphatic in  h is  
statem ent th a t  d e f in i te  s im u lta n e ity  i s  e s s e n t ia l  fo r  co n d itio n in g . The 
cue must accompany th e  ac t i f  th e  a s so c ia tio n  i s  to  be formed. (8s45)
There a re , however, occasions when th e  s tim u li may ap p aren tly  be 
somewhat removed from th e  response. For t h i s  s i tu a t io n ,  G uthrie ex­
p la in ed  t h a t ,  whenever any new and emphatic stim ulus i s  ap p lied  to  an 
anim al, th e  anim al w i l l  respond to  th a t  s tim u lu s. I t  w i l l  l i s t e n  to  a 
b e l l ;  in  response to  l ig h t ,  i t  w i l l  move i t s  head and eyes. Every such 
movement i s  a stim ulus to  many sense organs in  m uscles, tendons, and 
jo in t s ,  as w e ll as th e  occasion fo r  changing s tim u li to  th e  ey es , e a rs , 
and so fo r th .  He c a lle d  them movement-produced s tim u li. (8 ;47)
Such movements as l i s te n in g ,  loo k in g , and so on a re  not over in  a 
f la s h ;  and th e  movement, once s ta r te d ,  m ain ta ins i t s e l f  by th e  s tim u li i t  
fu rn ish e s . I f  on th e  rin g in g  of a te lephone b e l l  one r i s e s  and makes 
h is  way to  th e  te lep h o n e , th e  sound may cease long befo re  he reaches th e  
in strum ent. However, one movement s t a r t s  an o th er, th a t  movement a th i r d ,  
th e  th i r d  a fo u rth ; and th e  movements form a s e r ie s .  Very o f te n  th ese  
are s te reo ty p ed  in  th e  form of h a b it .  T herefore , th ese  movement-produced 
s tim u li make p o ss ib le  a fa r-re a c h in g  ex tension  of a s so c ia tio n  or con­
d it io n in g . (8 :47)
R egardless o f G u th r ie 's  in s is te n c e  of s im u ltan e ity  o f stim ulus 
and response , he noted th a t  in  a s so c ia tiv e  le a rn in g  involv ing  speech and 
though t, con d itio n in g  lo se s  i t s  c le a r  tim e re la t io n s h ip s .  I t  i s  so d i f ­
f i c u l t  to  observe th e  movements th a t  accompany th in k in g  th a t  one cannot
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know ju s t  when th e  response i s  p re sen t and when i t  i s  n o t. T herefo re , an 
o r ig in a l  s tim ulus and a s u b s t i tu te  stim ulus may be sep ara ted  fo r  days and 
t h e i r  a s so c ia tio n  would depend on m ediating a s so c ia tio n s . T h is , he s a id ,  
was tru e  in  cases in  which delayed punishment i s  e f f e c t iv e .  He m entioned 
th e  case of a p aren t spanking a c h ild  fo r  w ritin g  on th e  w a lls  of th e  
l iv in g  room an hour a f t e r  th e  o ffen se  and in  a d if f e r e n t  room. In  such 
c a se s , he sa id  th a t  w e ll e s ta b lish e d  speech prov ides th e  only p o s s ib i l i ty  
th a t  th e  punishment w i l l  e s ta b lis h  a new response to  w a lls  and p e n c il  in  
hand. The ch ild  con ju res up by i t s  a s so c ia tio n s  th e  tem pting s i tu a t io n .  
Thus, through language th e  c h ild  i s  made to  s tand  again  befo re  th e  w a ll 
w ith  a p e n c il;  and through th e  spanking, th e  o r ig in a l  tendency to  w rite  
i s  d isp laced  by o th e r  ten d en c ie s . (7:60)
Experim entation in  co nd ition ing  sometimes uses a cue o r s ig n a l 
b efo re  th e  expected response . This forward a s so c ia tio n  i s  so e f fe c tiv e  
in  anim als and w ith sim ple movement in  human beings because th e  cue or 
s ig n a l in  th e  experim ent may s t a r t  i t s  own movement s e r ie s  o f in d e f in i te  
le n g th , and any phase of t h i s  movement s e r ie s  may ac t as a sim ultaneous 
co n d itio n er whenever the response tak es  p la c e . G uthrie sa id  th a t  th e  
reason  f o r  g e ttin g  b e t te r  r e s u l t s  w ith  sh o rt in te rv a ls  i s  th a t  th e  move­
ment s e r ie s  can be depended on to  be more s te reo ty p ed  fo r  a sh o rt i n t e r ­
v a l th an  fo r  a longer in te r v a l .  (7 :61)
In h ib ito ry  C onditioning .-—Once conditioned to  a  response , the  
stim ulus s t i l l  may become a d isco u rag er o r in h ib i to r  of a response.
G uthrie used th e  term  d i s t r a c t io n  to  d esc rib e  th e  e f f e c t  o f e i th e r  dim in­
ish in g  or p a r t i a l l y  impeding a  response. For th e  p rev en tio n  o f e i th e r
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a response or i t s  o v e rt ex p ress io n , he used th e  term  in h ib i t io n . However, 
in h ib i t io n  i s  r a r e ly  complete. He noted th a t  even when th e  o v ert expres­
s io n  i s  p rev en ted , th e re  i s  u s u a lly  d is c e rn ib le  minimal exp ression  of any 
response f o r  which cues have been rece iv ed . (8s55)
Learning any s k i l l  depends as much on g e tt in g  r id  o f awkward 
movements and u se le s s  movements as on acq u irin g  th e  p roper movements to  
th e  p roper cues, G uthrie ra is e d  th e  q u es tio n  of how does one lo se  h a te s , 
lo v e s , f e a r s ,  in d ig n a tio n s , memory o f f r i e n d s ’ names, ty p in g  e r ro r s ,  or 
en thusiasm s. (7 :64)
A sim ple way of uncond ition ing  a response i s  to  cause i t  to  be­
come a c o n d itio n e r  fo r  an incom patib le  movement. Then, un learn ing  be­
comes m erely a  case of le a rn in g  something e ls e .  (7 :66)
The means through which t h i s  in h ib i to ry  cond ition ing  can take  
p lace  are  m ainly th re e fo ld :  ( l )  a  conditioned  stim ulus may be a c tin g  and
the  response f a i l  sim ply because th e  stim ulus i s  below th e  th re sh o ld ;
(2) th e  response may be e lim in a ted  through e i th e r  exhaustion  or f a t ig u e ; 
o r  (3) th e  response may be in h ib i te d  by th e  ac tio n  of incom patib le r e ­
sponses. In  any of th e se  th re e  c a se s , a stim ulus i s  p re se n t and a c e r­
t a i n  response f a i l s  to  occur. O ther responses always occur; and, as a 
r e s u l t ,  th e  stim ulus co n d itio n s  th e  o th e r  responses and i s  th u s  an in ­
h ib i to r  o f th e  response th a t  was a sso c ia te d  w ith  th e  s tim u lus in  th e  p re ­
v ious case . (7:69-70)
The f i r s t  method of n eg a tiv e  ad ap ta tio n  d escrib ed  can be shown 
through th e  trg ,in ing  of a horse f o r  r id in g . The t r a in e r  always keeps 
w ith in  th e  th re sh o ld  of to le ra n c e  of th e  anim al. F i r s t ,  a l ig h t  b lan k e t 
and th en  a sack w ith  a l i t t l e  g ra in  i s  put on the  h o rs e ’s back. The
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in c re a se  i s  so g radual th a t  th e  horse a t  no tim e e i th e r  plunges or 
s tru g g le s . In  tim e th e  saddle i s  in tro d u ced , th e  b r id le ,  and f in a l ly  
th e  weight o f th e  r id e r  w ithou t e x c itin g  th e  horse to  r e s is ta n c e , 
(7:71-72)
The second method o f negative  ad ap ta tio n  i s  more l ik e  th e  method 
used sometimes on th e  W estern ranches. The horse i s  fo rc ib ly  saddled , 
b r id le d , and mounted. The r id e r  attem pted to  s tay  w ith  th e  anim al un­
t i l  th e  horse was too exhausted to  s tru g g le  more. At t h i s  s ta g e , the  
d is tu rb in g  s tim u li a re  p re sen t but a re  not reac ted  t o ,  and negative  adap­
ta t io n  i s  tak in g  p la ce . The disadvantage of t h i s  method i s  th a t  t r a c e s  
o f th e  f i r s t  le a rn in g  are  l ik e ly  to  su rv iv e , and so reco n d itio n in g  i s  not 
com plete, (7:71-72)
The th i r d  way in  which in h ib i to ry  co nd ition ing  o r negative  adap­
t a t io n  may be brought about i s  through th e  p re se n ta tio n  of a s tim ulus 
when i t s  response i s  in h ib i te d  by something e ls e .  Again, th e  s tim ulus i s  
p re se n t, but th e  response i s  prevented . By c a l l in g  a c h ild  only when he 
i s  very  occupied, a mother can n eg a tiv e ly  adapt him to  her c a ll in g  vo ice ,
(7 :73)
In  ad d itio n  to  th e se  th re e  methods o f e s ta b lish in g  in h ib i to ry  
cond ition ing  by in su r in g  th e  f a i lu r e  o f th e  resp o n se , G uthrie suggested 
a fo u rth . The s u b s t i tu te  stim ulus may be app lied  again  so soon a f t e r  i t s  
response th a t  th e  response i s  s t i l l  in  i t s  r e f r a c to ry  p erio d . Most r e ­
sponses have a r e f r a c to ry  p e rio d , an in te rv a l  during  which th e  movement 
cannot be e l i c i t e d .  Following t h i s ,  th e re  i s  a r e la t iv e  re f r a c to ry  
p e rio d , an in te rv a l  during  which th e  s tim ulus must be of g re a te r  th an  
normal in te n s i ty  to  e l i c i t  th e  response. The method of e s ta b lis h in g
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in h ib i to ry  cond ition ing  i s  th e  r e s u l t  of applying th e  stim ulus under c i r ­
cumstances th a t  prevent th e  response . The conditioned stim ulus lo se s  
i t s  connection w ith  th e  form er response because i t  has become a ttach ed  to  
o th e r beh av io r, (7:70-71)
G en e ra liz a tio n , —One o f th e  c h a ra c te r is t ic s  o f g e n e ra liz a tio n  i s  
th a t  i t  appears soon a f t e r  th e  beginning of p ra c tic e  and d isap p ears  as 
p ra c tic e  co n tin u es. U sually , i t  i s  confined to  u n p rac ticed  s tim u li from 
th e  same cla,ss of sense organs. The phenomenon of g e n e ra liz a tio n  i s  very 
simply exp lained  i f  th e  movement-produced s tim u li presumed to  be cues are 
a c tu a l ly  th e  co n d itio n ers  fo r  a response . For example, l is te n in g  to  a 
tone d if f e r e n t  from th e  o r ig in a l  tone asso c ia ted  w ith  a response may in ­
volve l is te n in g  movements so much l ik e  those c a lle d  out by th e  p ra c tic e d  
cue th a t  th ese  s im ila r  movements fu rn ish  the  r e a l  c o n d itio n e rs  of th e  
a c tio n , (8:73)
R e p e titio n , —One o f th e  o ld e s t laws of a s so c ia tio n  has been the  
law th a t  th e  s tren g th  of an a s so c ia tio n  depends on th e  frequency 
w ith  which i t  has occurred . However, i t  has been noted th a t  th e re  are  
excep tions to  t h i s  ru le .  Sometimes a s in g le  occurrence i s  s u f f ic ie n t .  
However, th e  f a c t  remains th a t  th e  frequency of connection of s u b s t i tu te  
stim ulus and response norm ally in flu en c es  th e  a s so c ia tiv e  s tren g th  of the  
degree o f p ro b a b ili ty  th a t  th e  response w i l l  follow  i t s  s ig n a l,
(7 :93- 94)
The reason  th a t  one occasion i s  not enough to  r id  a person of an 
annoying h a b it i s  t h a t ,  although th e  cue succeeds in  in h ib i t in g  the  
response , not a l l  th e  p o ss ib le  co n d itio n e rs  were a l ie n a te d . On each 
su ccess fu l in h ib i t io n ,  some o f th e se  cues may be a ttach ed  to  th e
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in h ib i t in g  response so th a t  ev en tu a lly  such a p ro p o rtio n  of cues fo r  th e  
in h ib i t in g  behavior i s  e n l is te d  th a t  th e  annoying h a b it  w i l l  appear only 
o ccas io n a lly . (7:102)
There i s  ano ther q u a l i f ic a t io n  of th e  law o f frequency. Of two 
a s so c ia tio n s  th a t  have had equal p r a c t ic e ,  th e  more re c e n t w i l l  p r e v a i l .  
G uthrie c a lle d  t h i s  th e  law o f "recency" and l a t e r ,  sometimes, 
"p o s tre m ity ." Assuming th e  ru le  o f a s so c ia tio n  to  be dependent on con­
t i g u i ty ,  th e  l a s t  a s so c ia tio n  p re v a ils  over e a r l i e r  a s so c ia tio n s  w ithou t 
re fe ren ce  to  the  number o f e i th e r  p a ir in g s  or re in fo rcem ents of th e  
e a r l i e r  a s so c ia tio n s , (8 ;80)
In  answer to  th e  q u e s tio n , "Why should p ra c tic e  make th e  e f fe c t  
in c re a s in g ly  c e r ta in ? "  G uthrie  a s se r te d  th a t  i t  i s  q u ite  p o ss ib le  in  suc­
cessiv e  p ra c tic e  p erio d s th a t  more and more co n d itio n e rs  are  e n l is te d  so 
th a t  a f te r  many p e rio d s  th e re  i s  a high p ro b a b il i ty  th a t  th e  cue w i l l  
have enough support to  be e f f e c t iv e .  (8:84)
G uthrie exp lained  th a t  th e  law o f  frequency i s  not a  fundam ental 
c h a r a c te r is t ic  o f co n d itio n in g . R ather, th e  observed e f fe c t  o f in c reased  
a s so c ia tiv e  s tre n g th  i s  caused by th e  en lis tm en t of added co n d itio n e rs  
as a r e s u l t  o f th e  r e p e t i t io n .  (8:85)
Emotional R einforcem ent. —I f  em otional reinforcem ent i s  under­
stood as a g en era l co n d itio n  o f in creased  m uscular te n s io n  lead ing  to  
exaggerated a c tio n , s ta te s  o f excitem ent would lend  them selves re a d ily  
to  a c ce le ra ted  "learn ing . There i s  some evidence th a t  simple le a rn in g  may 
be f a c i l i t a t e d  by th e  s l ig h t  a d d itio n  to  m uscular tonus provided by 
g ripp ing  a dynamometer w hile p ra c t ic in g . (7:107-108)
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G uthrie observed th a t  sometimes a s in g le  t e l l i n g  experience tak es  
the  p lace  o f many p ra c t ic e  p e rio d s . He accounted fo r  t h i s  phenomenon by 
the  f a c t  th a t  th e  behavior i s  a tten d ed  by strong emotion th a t  seems to  
cause i t  to  undergo f ix a t io n .  E x c itin g  emotion causes th e  muscle a f fe c ­
te d  to  respond w ith  g re a te r  c o n tra c tio n  to  th e  same motor im pulses and 
by i t s  g r e a te r  c o n tra c tio n  s tim u la te s  new f ie ld s  o f p ro p rio cep to r sense 
organs in  th e  m uscles, j o in t s ,  and tendons. These added s tim u li may be­
come cond itioned  as w e ll a s  th e  c o n d itio n e rs  o f movement. (8;88)
To bear out t h i s  p o s i t io n ,  G uthrie po in ted  out th a t  o v e rt a c tio n  
lead s  more r e a d i ly  to  th e  s te re o ty p in g  of a s e r i a l  response as may be 
seen in  experim ents in  which m a te r ia l  e i th e r  read  aloud or r e c i te d  i s  
more q u ick ly  lea rn ed  than  m a te r ia l  read  s i l e n t ly .  (8:93)
The u t i l i t y  o f p h y s io lo g ic a l excitem ent and of em otional r e in ­
forcem ent o f a c tio n  i s  two fo ld :  excitem ent f a c i l i t a t e s  le a rn in g  through
the  a d d it io n a l  energy o f movement, and th e  c o n f l ic t  t h a t  i s  re sp o n sib le  
fo r  th e  excitem ent breaks up o ld  h a b i ts .  The outcome i s  o f te n  an im­
proved adjustm ent in  th e  form o f a new h a b it  ro u tin e  more adequate to  
the  s i tu a t io n .  (8 :95)
F o rg e tt in g . —Laboratory s tu d ie s  concerned w ith  th e  e f f e c ts  o f in ­
te rv en in g  a c t i v i t i e s  on fo rg e t t in g  have used th e  terms ( l )  a s so c ia tiv e  
in l i ib i t io n  to  d esc rib e  th e  d i f f i c u l ty  o f forming an a s so c ia tio n  between A 
and X because of an e a r l i e r  a s so c ia tio n  between A and B and (2) r e tro a c ­
t iv e  in h ib i t io n  to  d esc rib e  th e  complementary phenomenon, th e  lo s s  o f an 
a s so c ia tio n  caused by in te rv en in g  a c t i v i t i e s .  The d isc u ss io n  of r e t r o ­
a c tiv e  in h ib i t io n  has tu rned  about th e  q u es tio n : I s  r e t ro a c t iv e  in h ib i ­
t io n  th e  r e s u l t  o f engaging in  a s im ila r  a c t iv i ty  during  th e  in te rv a l?
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The experim ental r e s u l t s  have been somewhat c o n f lic tin g  because "sim i­
l a r i t y "  o f  in te rv en in g  a c t iv i ty  has not been d efin ed . Some o f th e  i n t e r ­
vening a c t iv i ty  has not been d efined . Some o f th e  in te rv e n in g  a c t iv i t i e s  
fav o r and o th e rs  impede r e c a l l ,  G uthrie suggests  th a t  th e  probable ex­
p la n a tio n  i s  th a t  an a c t iv i ty  in  which some o f  th e  cues o f th e  previous 
le a rn in g  occur but are  follow ed by d if f e r e n t  responses r e s u l t s  in  the  
a l ie n a t io n  o f  th e se  cues and hence in  in te r fe re n c e . On th e  o th e r  hand, 
i f  th e  common cues in  the in te rv e n in g  a c t iv i ty  have been follow ed by th e  
same resp o n ses, th e re  i s  f a c i l i t a t i o n  r a th e r  th an  in h ib i t io n ,  (8:99-100) 
Some lab o ra to ry -co n d itio n ed  responses seem to  be exempt from f o r ­
g e t t in g ,  and th i s  has brought about th e  argument th a t  conditioned  r e ­
f le x e s  d i f f e r  fundam entally  from o th e r forms o f le a rn in g . G u th rie , how­
e v e r , m ain tains th a t  t h i s  i s  not th e  case . R ather, he says th a t  any 
response whose cues have not been a lie n a te d  in  in te rv e n in g  experience 
w i l l  be thus p reserved  and p ro te c ted  from fo rg e t t in g . The same phenome­
non i s  apparent w ith  th e  re-appearance of c e r ta in  childhood h a b its  and 
childhood s k i l l s  as th ey  may re c u r  in  o ld age i f  th ey  have not been d is ­
organized through re le a rn in g , (8:99-100)
The Role of I n te n tio n , —The in te n tio n  to  le a rn  undoubtedly 
a f f e c ts  th e  a b i l i ty  to  memorize and to  acqu ire  s k i l l .  S tud ies have 
brought out th e  d iffe re n c e  between lea rn in g  w ith  in te n tio n  and lea rn in g  
w ithout in te n t io n , and i t  has been seen th a t  a r i t u a l  may be repeated  
fo r  years  but w i l l  not always be memorized u n less  th e  su b jec t made up 
h is  mind to  le a rn  i t .  N everthe less , i t  i s  a lso  t ru e  th a t  some u n in ten ­
t io n a l  le a rn in g  does tak e  p lace  as shown by th e  frequency w ith  which 
people acqu ire  h a b its  u n in te n tio n a lly , (8:166)
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Many ty p es  o f e i th e r  le a rn in g s  o r s k i l l s  are  a f fe c te d  e i th e r  by 
what i s  c a lle d  "confidence" o r by th e  la c k  of i t .  This confidence i s  
nothing more th an  preparedness fo r  v ic to ry . On th e  o th e r  hand, prepared­
ness fo r  d e fea t makes winning alm ost im possible because one a c ts  too 
soon as i f  d e fea ted . ( ? :211)
G uthrie held  a d e f in i t io n  of in te n t io n  th a t  could be d escribed  
w ith  th e se  fo u r e s s e n t ia ls  :
1. The presence o f some m ain tain ing  stim ulus complex,
2. The blocking o f d i r e c t  responses which would remove th e  
m ain ta in ing  s tim u lu s ,
3. The presence of p re c u rre n t responses which "commit" us 
to  a c t io n , and
4o The presence o f a re a d in e ss  fo r  th e  consequences of th e  
a c t;  th a t  i s ,  a n t ic ip a to ry  behavior o f p reparedness. (8sl67)
H abit Formation
A th r e a t  to  v i t a l  s ta te s  o f an organism ’s e q u il ib r l im , a lso  
c a lle d  "hom eostasis,"  i s  sometimes counterbalanced by a c t iv i t y  to  avoid 
the  d is tu rb a n c e . C reatures w ithout mind continue to  r e a c t  in  th e  same 
way to  re c u rr in g  d is tu rb an ce ; however, th e  c h a r a c te r is t ic  o f  mind i s  to  
change th e  form of re a c tio n  to  rep ea ted  d is tu rb an ce . (8:105-106)
One of th e  ou tstand ing  fe a tu re s  o f th e  changes tak in g  p lace  in  
lea rn in g  i s  th e  tendency to  form, in  answer to  rep ea ted  d is tu rb a n c e , a 
ste reo ty p ed  response th a t  i s  adequate to  th e  repeated  d is tu rb an ce  and 
th a t  expends le s s  energy th an  e a r l i e r  perform ances. A re c u rr in g  problem 
i s  solved when a ro u tin e  and s te reo ty p ed  h a b it has been formed th a t  r e ­
tu rn s  the  person  to  th e  d e s ired  s ta te  o f eq u ilib riu m  from which he has 
been d isp lace d . (8:105-106)
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Whenever a s e r ie s  of movements has once taken  p la c e , i t  ten d s  to  
be f ix e d  w ithout th e  r e p e t i t io n  o f a l l  th e  s e r ie s  o f s tim u li  th a t  were 
re sp o n s ib le  fo r  i t  i n i t i a l l y .  The reason  f o r  t h i s ,  according to  G u th rie , 
i s  th a t  movement-produced s tim u li have become co n d itio n e rs  o f th e  suc­
cessio n  of movements and th a t  th e  s e r i a l  response i s  now somewhat inde­
pendent o f i t s  o r ig in a l  causes. Once s ta r te d ,  i t  may m ain ta in  i t s e l f ,  
(7:127)
There i s  evidence th a t  th e  simple r e p e t i t io n  o f s e r ie s  of events 
in  e i th e r  a c tio n  o r thought does not in  and o f i t s e l f  lead  to  th e  omis­
s io n  o f any term s o f th e  s e r ie s .  The dropping o ccu rs , G uthrie suggested , 
only when th e  term s are  i r r e le v a n t  in  th e  sense th a t  they  depend on 
stim u l i  th a t  are  no t e s s e n t ia l  to  th e  a c tio n  s e r i e s ,  when they  are  not 
r e c u r r e n t ,  and when th ey  a re  rep laced  by s tim u li to  incom patible move­
ment, (8:108-109)
A cce le ra tio n  o f Habit Form ation. —A common, but not in v a r ia b le ,  
f e a tu re  of h a b it form ation  i s  th a t  th e  p ra c t ic e  o f a s tereo typed  a c tio n  
g e n e ra lly  r e s u l t s  in  speeding up th e  a c tio n . In  a c tio n  th a t  has become 
f a i r l y  s te re o ty p ed , speed does not in c re a se . However, in  a c tio n  th a t  
s t i l l  in c lu d es  much th a t  i s  " ir re le v a n t"  to  th e  re c u rr in g  change, th e  
e lim in a tio n  of i r r e le v a n t  movement may r e s u l t  in  speeding up th e  s e r i a l  
response , (8:110-111)
There i s  a lso  ano ther source o f  in c reased  speed. Many s tim u li 
th a t  have been ac tin g  fo r  some tim e become co n d itio n e rs  of a l a t e r  move­
ment t h a t  i s ,  as a r e s u l t ,  e l i c i t e d  a t  th e  e a r l i e r  appearance of th e  
s tim u li .  Our behavior in  g en era l ten d s  to  a n t ic ip a te  the  e x te rn a l event 
through cond ition ing  o f  t h i s  s o r t ,  and in  th e  end th e  whole s e r ie s
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becomes one flow ing a c tio n  in  which th e  o r ig in a l ly  sep a ra te  a c ts  are  
overlapped in s te a d  o f d i s t i n c t ,  (8:110-111)
H abits w i l l  not norm ally be acc e le ra te d  by p ra c t ic e  u n less  ( l )  
i r r e le v a n t  p a r ts  o f a  h a b it  are e lim in a ted , (2) overlapping  s tim u li s e t 
forward c e r ta in  movements in  th e  s e r i e s ,  o r (3) in te r fe re n c e  produces 
excitem ent w ith  a r e s u l ta n t  quickening of movement. In  f a c t ,  one may 
c o r re c t ly  speak of th e  h a b itu a l speed of an a c tio n  because excitem ent, 
which i s  th e  only  in te rn a l  cause o f a c c e le ra tio n , depends on c o n d itio n ­
in g . The r a te  a t  which a movement i s  performed q u ick ly  becomes a h ab it 
u n le ss  i t  i s  a l te re d  in  one o f th e  ways d escrib ed , (8:112)
Breaking H ab its , —In  answer to  in q u iry  concerning those  circum­
s tan ces  under which s te reo ty p ed  h a b its  d isap p ea r, G uthrie supposed th a t  
in h ib i to ry  cond ition ing  probably  fu rn ish ed  th e  answer. The mark o f an 
e s ta b lis h e d  h a b it i s  smooth and h ig h ly  p re d ic ta b le  a c tio n . Each move­
ment i s  a co n d itio n er of o th e r movements and thus accounts fo r  i t s  
com parative independence of e x te rn a l v a r ia t io n  in  th e  s i tu a t io n .  The 
s te reo ty p in g  may p reserve w aste movement and excess movement, but i t  
does ten d  to  e lim in a te  in te r fe re n c e  among movements and movements th a t  
r e s u l t  in  d is tu rb in g  s tim u lii  (8:113)
G uthrie po in ted  out th a t  i t  i s  a m istaken n o tio n  th a t  h a b it  has 
i t s  b ra in  c e n te r . The sim plest h a b it  i s  a very  com plicated event and, 
a t  f i r s t ,  invo lves th e  whole organism . L a te r and only  a f t e r  much r e p e t i ­
t io n ,  i t  i s  lo c a liz e d  in  a lim ite d  number of m uscles, (8:114)
There a re  two s ig n if ic a n t  o bservations by G uthrie in  t h i s  connec­
t io n ,  The f i r s t  i s  th a t  one i s  conscious of a fe a tu re  o f the  s i tu a t io n  
whenever th a t  fe a tu re  i s  dom inating th e  response o f th e  whole organism.
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The second o b serv a tio n  i s  t h a t ,  as a h ab it becomes s te reo ty p ed , i t  tends 
to  d isappear from consciousness» One may e i th e r  no longer n o tic e  i t  or 
be ab le  to  r e c a l l  w hether he performed th e  act» (8s114-115)
R ep e titio n  i s  e f fe c tiv e  but not necessary  in  breaking h a b its  and 
making habits»  The need fo r  r e p e t i t io n  comes from the  need fo r  execu t­
ing  th e  ac t in  a v a r ie ty  o f circum stances although some h a b its  may be 
e s ta b lish ed  in  a s in g le  ex c ited  reh earsa l»  The e f fe c tiv e n e s s  of r e p e t i ­
t io n  l i e s  in  th e  en lis tm en t of new co n d itio n ers  and in  negative  adap ta­
t io n  toward more and more p o te n t ia l  d is trac tio n s» ^  (8:114-115)
G uthrie recognized two means fo r  breaking up a habit»  The 
s im plest ru le  i s  by s id e tra c k in g  the  h a b it by fin d in g  the  cues th a t  
in i t i a t e d  th e  a c tio n  and then  p ra c tic in g  another response to  th e se  cues. 
R egardless o f how w ell in te g ra te d  a h a b it may be and how w e ll i t  i s  
e s ta b lish e d  by p ra c t ic e ,  th e  h ab it can be avoided i f  th e  i n i t i a l  move­
ments o f th e  h a b it can be th u s  "sidetracked»" I t  w i l l  s t i l l ,  however, 
remain a p a r t  of th e  behavior r e p e r to ire  of th e  in d iv id u a l because i t  
w i l l  remain in teg ra ted»  The o th e r means i s  through a thorough breaking 
up of th e  h a b it  and re q u ire s  th e  unconditioning of th e  cues w ith in  th e  
h a b it complex th a t  serve to  in te g ra te  and to  s te reo ty p e  it»  (8:115)
One fa c t  concerning in te rfe re n c e  w ith  an a c t th a t  has been p e r­
formed w ithout a t te n t io n  i s  th a t  the  a t te n t io n  i t s e l f  i s  f req u en tly  a 
d is ru p tio n  of th e  habit»  G uthrie noted th a t  a t te n t io n  to  one of our own 
movements renders th a t  movement d i f f e r e n t  because i t  then  lack s  some of
i t s  cues» As an example, he sa id  th a t  in  w ritin g  we o rd in a r i ly  look a t
th e  words as they  a re  formed» But i f  one a ttach es  h is  a t te n t io n  to  th e
f in g e r  movements, th e  w ritin g  changes i t s  ch a rac te r and becomes
d iso rgan ized .
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"A tte n tio n ,"  to  G uthrie , included  g en era l movements o f o r ie n ta t io n ,  look­
in g , l i s t e n in g ,  and so on. (8:122)
Habit versus s k i l l . —I t  i s  proper to  r e f e r  to  c e r ta in  h a b its  as 
s k i l l f u l}  however, h ab it and s k i l l  r e f e r  to  two very  d i f f e r e n t  fe a tu re s  
o f behav io r. Habit can th e o r e t ic a l ly  be d escrib ed  in  term s o f e i th e r  
m uscular c o n tra c tio n  or g lan d u la r se c re tio n . To d efin e  s k i l l ,  i t  i s  
necessary  to  r e f e r  to  something o u tsid e  both th e  organism and th e  
stim ulus s i tu a t io n .  (8:136)
S k i l l  c o n s is ts  in  th e  a b i l i t y  to  b rin g  about some end r e s u l t  w ith  
maximum c e r ta in ty  and minimum o u tlay  of e i th e r  energy, tim e , o r bo th .
A h a b it  may be e i th e r  good o r bad, e i th e r  su ccess fu l or un su ccessfu l; bu t 
in  one sense of th e  word, however, no s k i l l  i s  such u n le ss  i t  i s  good. 
S k i l ls  c o n s is t  of h a b i ts ,  bu t h a b its  may stand  in  th e  way of s k i l l ,  as 
w e ll as be th e  essence o f which s k i l l s  are  composed. (8:136)
One d i f f i c u l t y  in  acq u irin g  s k i l l s  i s  th a t  th e  s tim u li r e s u l t in g  
from inadequate h a b i ts ,  i . e . , th e  consequences of poor perform ance, do 
not appear in  tim e to  break up th e  bad h a b it .  The thought th a t  th e  p er­
formance was inadequate does not b rin g  improvement. R ather, by watching 
th e  r e s u l t s  o f  th e  poor perform ance, th e  person may be le d  to  r ig h t  r e ­
h e a rsa l .  I f  he o v e rc o rre c ts , he has a t  l e a s t  broken up th e  p a t te rn  of 
a c tio n  th a t  f a i le d  to  reach h is  g o a l. (8:146-147)
In  d iscu ssin g  p ra c tic e  p e r io d s , G uthrie sa id  th a t  th e  only  law 
fo r  th e  d i s t r ib u t io n  of p ra c tic e  p erio d s  i s  th a t  th e  g re a te s t  e f f ic ie n c y  
may be gained by arrang ing  fo r  ap p ro p ria te  in te r ru p tio n  of p ra c tic e  a t 
tim es when th e  s e tt in g  up of u n d esirab le  h a b its  seems to  r e ta rd  p ra c tic e . 
This leav es  th e  s p e c if ic  arrangem ents fo r  p ra c tic e  to  th e  co n s id e ra tio n  
of th e  ta s k  a t  hand, th e  persons invo lved , and so on. (8:153)
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Summary of Contiguous C onditioning 
G u th rie ' s r e a l ly  b as ic  p r in c ip le  of le a rn in g  i s  h is  th eo ry  th a t  
a stim ulus p a t te r n  th a t  once accompanies a response becomes a f u l l -  
s tre n g th , d i r e c t  cue fo r  th a t  response. This b as ic  p r in c ip le  i s  extended 
by h is  o th e r th e o ry  summarized in  th re e  p r in c ip le s  o f p o s trem ity , 
response p ro b a b i l i ty ,  and dynamic s i tu a t io n s .  These might have been 
d escrib ed  as c o ro l la r ie s  q u ite  as a p p ro p ria te ly  as sep ara te  p r in c ip le s .
P ra c tic e  i s  u s e fu l  in  the  development o f a s k i l l  because p ra c t ic e  
perm its o p p o rtu n ity  fo r  th e  co nd ition ing  of c e r ta in  s tim u li and c e r ta in  
responses. I t  a lso  perm its  oppo rtu n ity  fo r  d e -co n d itio n in g  cues from 
responses when th e se  in te r f e r e  w ith  th e  e x e rc ise  of th e  s k i l l .
Although th e  p r in c ip le  o f a s so c ia tio n  i s  always n ecessary , th e  
o th e r  p r in c ip le s  complete i t  to  s u ff ic ie n c y . They p o in t out th a t  i t  i s  
th e  l a s t  p a ir in g  th a t  i s  e i th e r  a s so c ia te d  or cond itioned , A response 
may occur when a l l  s tim u li  from th e  stim ulus p a t te rn  a re  not p re se n t;  
however, th e  g re a te r  th e  p ro p o rtio n  o f th e  s tim u’. i ,  th e  g re a te r  th e  
p ro b a b il i ty  th a t  th e  response w i l l  occur. Furtherm ore, Inasmuch as  th e  
t o t a l i t y  of a s i tu a t io n  does not r e c u r ,  con tinu ing  changes are  to  be ex­
pected  in  th e  a s so c ia tio n  o f cues to  responses,
H ilg a rd 's  b r ie f  estim ate  o f p ra c t ic e  as one of th e  e s s e n t ia l  e le ­
ments in  G u th r ie 's  contiguous co n d itio n in g  i s  th a t
P ra c tic e  a s s im ila te s  and a l ie n a te s  cues, u n t i l  a whole fam ily  
o f s tim ulus com binations comes to  evoke a whole fam ily  o f responses 
which lead  to  th e  outcome s o c ia l ly  d esc rib ed  as su c c e ss fu l p e r­
formance. Because s k i l l  re p re se n ts  a  p o p u la tio n  of h a b i ts ,  
le a rn in g  appears to  accumulate w ith  r e p e t i t io n ,  a lthough b a s ic a l ly  
each in d iv id u a l h a b it i s  learn ed  a t  f u l l  s tre n g th  in  a s in g le  
r e p e t i t io n .  (11:76)
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S k in n e r 's  Operant C onditioning 
In tro d u c to ry  Overview 
A very  sim ple d e f in i t io n  of behavior to  B, F„ Skinner i s  th a t  i t  
i s  th e  fu n c tio n in g  th a t  i s  engaged in  e i th e r  a c tin g  upon th e  o u tsid e  
world o r  having commerce w ith  i t .  The o u tsid e  s i tu a t io n  i s  c a lle d  a 
" s tim u lu s ,"  and th a t  behav io r th a t  i s  c o n tro lle d  by i t  i s  c a lle d  a 
"resp o n se ,"  A stim ulus and response so p a ired  th a t  th e re  i s  a connec­
t io n  between them r e s u l t s  in  what i s  c a lle d  a " re f le x ,"  (18:6)
When a stim ulus and a response are p a ired  so th a t  the  r e s u l t in g  
s ta te  o f a f f a i r s  s tren g th en s  th e  b eh av io r, th e  s tren g th en in g  s ta te  of 
a f f a i r s  i s  c a lle d  "re in fo rcem en t,"  The reinforcem ent of th e  behavior 
i s  c a l le d  "c o n d itio n in g ,"
According to  S k inner, th e re  are  two ty p es  of co n d itio n in g . One 
type  i s  "respondent" co n d itio n in g . In  respondent co n d itio n in g , which 
Skinner c a lle d  Type S, in  which a stim ulus e l i c i t s  a response, th e  
s tren g th en in g  o f th e  r e f le x  sim ply in c rea se s  th e  magnitude o f th e  r e ­
sponse or sh o rtens the  tim e which e lap ses  between stim ulus and response, 
"Operant" co n d itio n in g , which Skinner c a lle d  Type R, on th e  o th e r hand, 
cannot q u ite  be d escrib ed  in  th e  same manner because operant behavior i s  
not e l i c i t e d .  R ather, an operant i s  s treng thened  by making i t  e i th e r  
more probable or more f re q u e n t. Thus, an organism  i s  conditioned when a 
r e in fo rc e r  e i th e r  ( l )  accompanies another stim u lus o r (2) fo llow s upon 
th e  organ ism 's own behav io r. These two cases exhaust th e  p o s s ib i l i t i e s .  
An event th a t  does n e i th e r ,  th e re fo re ,  has no e f fe c t  in  changing a 
p ro b a b i l i ty  of response, (18:65)
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The id ea  of " re f le x  re se rv e"  has an im portant p lace  in  th e  sys­
tem. I t  i s  in  a sense a h y p o th e tic a l e n t i ty  and i s  a lso  a convenient 
way of rep re se n tin g  th e  p a r t ic u la r  r e la t io n  between th e  a c t iv i ty  o f a 
r e f le x  and i t s  subsequent s tre n g th . (18;26)
Laws R ela tin g  to  Operant Conditioning 
In  d e sc rib in g  h is  system , Skinner s e t  fo r th  a group o f tw enty- 
fo u r "law s." The f i r s t  f iv e  o f th e se  d esc rib e  p ro p e r tie s  o f a r e f le x  in  
which la te n c y , th re sh o ld , a f te r -d is c h a rg e , and R/S r a t io n  a re  d e tec ted  by 
p re sen tin g  a stim ulus a t  v a rio u s  i n t e n s i t i e s  and d u ra tio n s  and observing 
th e  tim e o f occurrence, th e  d u ra tio n , and the magnitude o f response.
These he c a lle d  s t a t i c  laws.
The law of th re sh o ld . —Skinner d efin ed  t h i s  law as th e  in te n s i ty  
w ith  which th e  stim ulus must e i th e r  reach  or exceed a c e r ta in  c r i t i c a l  
value (c a lle d  th e  th re sh o ld )  to  e l i c i t  a  response. S tim u li a c tin g  below
th i s  le v e l  do not b ring  about a response. (18:12)
The law of la te n c y . —This law i s  concerned w ith  an in te rv a l  of 
tim e (c a lle d  th e  la te n c y )  between th e  beginning of th e  stim ulus and th e  
beginning of th e  response. Latency i s  v a r ia b le  fo r  se v e ra l reasons in ­
cluding  th e  d iffe re n c e  in  the  form o f energy of stim ulus and response. 
A lso, an im portant c h a r a c te r is t ic  o f la te n c y  i s  th e  f a c t  th a t  i t  i s  
u su a lly  a fu n c tio n  of th e  in te n s i ty  o f  th e  s tim u lu s . The s tro n g e r th e
stim u lu s , th e  g re a te r  th e  response . (18:13)
The law o f th e  magnitude of th e  resp o n se . —Skinner s ta te s  th i s  
law as "The magnitude of th e  response i s  a fu n c tio n  of the  in te n s i ty  of 
th e  s tim u lu s ."  He sa id  th a t  some responses to  s tim u li occur in  an a l l -  
or-none way; however, he c lassed  th e se  as ex cep tio n a l cases r a th e r  than
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th e  u su a l ru le .  G enerally , th e  g re a te r  th e  s tim u lu s , the  g re a te r  th e  
response, (18s13)
The law of a f te r -d is c h a rg e ,-—The,response may p e r s i s t  fo r  some 
tim e a f t e r  the  c e ssa tio n  of th e  stim u lus. This r e fe r s  to  th e  t o t a l  
amount of a c t iv i ty  tak in g  p lace  during  th e  presence o f th e  stim ulus and 
a lso  a f t e r  i t s  c e ssa tio n . In  g e n e ra l, th e  a f te r-d isc h a rg e  in c reases  
■with th e  in te n s i ty  of th e  s tim u lus, (18s13)
The law of tem poral summation. —E ith e r  p ro lo n g a tio n  of a stim ulus 
o r r e p e t i t iv e  p re se n ta tio n  w ith  c e r ta in  l im itin g  r a te s  has the  same 
e f fe c t  as in c reasin g  th e  in te n s i ty .  Summation i s  o f te n  r e s t r i c te d  to  
n e a r-th re sh o ld  values o f th e  stim ulus when th e  response would not have 
occurred  w ithout summation. However, the law ap p lie s  as w e ll to  th e  
magnitude of response, i t s  la te n c y , and so on. Thus, a subthreshold  
value of a stim ulus th a t  i s  e i th e r  prolonged o r repeated  w ith in  a c e r ta in  
tim e or a t  a c e r ta in  r a te  may a f fe c t  the  magnitude of th e  response and 
th e  a f te r-d isc h a rg e , (18:13-14)
In  a d d itio n  to  th e  s t a t i c  law s, th e re  a re  a lso  a group of e ig h t 
th a t  Skinner c a lle d  th e  dynamic laws.
The law of th e  r e f r a c to ry  phase, —Skinner observed th a t  immedi­
a te ly  a f t e r  e l i c i t a t i o n  th e  s tren g th  of some re f le x e s  e x is ts  a t  a low, 
perhaps zero , value . Then, i t  re tu rn s  to  i t s  form er s ta te  during sub­
sequent in a c t iv i ty .  The "abso lu te  re f r a c to ry  phase" r e fe r s  to  th e  
tim e during  which th e  r e f le x  value i s  below normal, (18:15)
The law of r e f le x  f a t ig u e . —The s tren g th  o f a r e f le x  d ec lin es  
during  repeated  e l i c i t a t i o n  and re tu rn s  to  i t s  form er va lue  during subse­
quent in a c t iv i ty .  The r a te  o f d ec lin e  i s  a fu n c tio n  of th e  r a te  of
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e l i c i t a t io n  and of the in te n s i ty  of the stim ulus and response„ At high 
r a te s  of e l i c i t a t io n ,  the r e f le x  s tren g th  may reach zero . The r a te  of 
decline  v a r ie s  g re a tly  among re f le x e s , and some re f le x e s  are p r a c t i ­
c a lly  inde f a t  iguab le , (18 s16)
The law of f a c i l i t a t i o n . —F a c i l i ta t io n  r e fe r s  to  a fu n ctio n  in  
which the s tren g th  o f a r e f le x  may be increased  through p re sen ta tio n  of 
a second stim ulus th a t  does not i t s e l f  e l i c i t  the  response. For ex­
ample, a f le x io n  re f le x  may be strengthened by th e  p re se n ta tio n  of a 
loud sound. The loud sound, in  th i s  case, does not e l i c i t  f le x io n ; but 
i f  i t  i s  presen ted  sim ultaneously w ith th e  f le x io n -e l ic i t in g  stim ulus, 
the magnitude of the  response i s  changed, ( I8 :l6 -1 ? )
The law of in h ib i t io n . —The s tren g th  of a r e f le x  may be decreased 
through p re sen ta tio n  o f a second stim ulus th a t  has no o th er r e la t io n  to  
th e  e f fe c to r  involved. Loosely, in h ib it io n  has been used to  designate 
any d ec lin e  in  re f le x  s tren g th . In  S k inner's  use of th e  term , in h ib itio n  
may appear as the reverse  of f a c i l i t a t io n ;  however, he seems to  p re fe r  
to  consider them as separate e n t i t i e s .  His exp lanation  i s  th a t  f a c i l i t a ­
t io n  and in h ib it io n  r e fe r  to  sp e c if ic  s tim u li and sp e c if ic  responses. 
Thus, th e  re f le x  does not belong to  e i th e r  one but s p e c if ic a l ly  to  the  
category  in to  which i t  f a l l s ,  (18:17-18)
The law of condition ing  of Type S , —In  th i s  law, Skinner held 
th a t  th e  appi'oximately sim ultaneous p re sen ta tio n  of two s tim u li, one of 
which (the  "re in fo rc ing" stim ulus) belongs to  a r e f le x  e x is tin g  a t the  
moment a t  some s tre n g th , may produce an increase  in  the  s tren g th  of a 
th i r d  re f le x  composed o f th e  re in fo rc in g  stim ulus and the  o ther stim ulus. 
That i s .  Stimulus A e l i c i t s  Response A; Response A may s t i l l  be e l ic i te d
48
when Stimulus A and Stimulus B a re  presented to g e th e r; and, through con­
d itio n in g , Stimulus B when p resen ted  alone e l i c i t s  Response A„ ( i B s l B )  
The law of e x tin c tio n  of Type S.=-To explain  e x tin c tio n  of a 
response o f Type S, Skinner s ta te d  th a t  th e  re f le x  strengthened through 
condition ing  of Type S may be e l ic i te d  w ithout p re se n ta tio n  of th e  r e in ­
forc ing  s tim u lu s0 When such e l i c i t a t i o n  occurs, however, th e  s tren g th  of 
the  th i r d  r e f le x  i s  decreased. (18:18-19)
The law of conditioning  o f Type R. —This law s ta te s  th a t  i f  th e  
occurrence of an operant i s  followed by p re se n ta tio n  of a re in fo rc in g  
stim ulus, the s tren g th  i s  inc reased . That i s ,  when a h i s to r ic a l  event in  
terms o f behavior occurs, th e  chance of i t s  recurrence i s  g re a te r  in  the  
sense th a t  i t  w i l l  occur e i th e r  sooner, o f te n e r , more t o t a l  tim es, or 
so on. (18:21)
The law of ex tin c tio n  of Type R.- ° I n  explain ing e x tin c tio n  of a 
response of Type R, Skinner s ta te d  th a t  i f  th e  re in fo rc in g  stim ulus does 
not fo llow  th e  occurrence of an operant a lready  strengthened through con­
d itio n in g , th e  s tren g th  of th e  operant i s  decreased. That i s ,  recurrence 
w ithout a re in fo rc in g  stim ulus changes the fu tu re  lik e lih o o d  o f re c u r­
rence. The pgerant w i l l  recur e i th e r  le s s  soon, le s s  o f te n , o r fewer 
t o t a l  tim es. ( I8 :2 l)
The f in a l  eleven of th e  form alized laws were ca lle d  th e  laws,, of 
in te ra c tio n .
The law of co m p a tib ility . —C om patibility  means th a t  two or more 
responses th a t  do not overlap  topo g rap h ica lly  may occur sim ultaneously 
w ithout in te rfe re n c e . This seems to  hold w ithout exception fo r  respond­
e n ts , For o p eran ts, when th e  d rive  i s  strong  through the  p re se n ta tio n
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o f d isc rim in a tiv e  s tim u li ,  th e re  may be no overlap  of topography of r e ­
sponses so th a t  they  may occur sim ultaneouslyo U sually, however, r e ­
sponses make way fo r  one another and occur in  some s e r ia l  order even when 
th e re  i s  no to p ograph ica l overlap. (18;29-30)
The law o f prepotency. —Two re f le x e s  may overlap  to p o g rap h ica lly  
w ith  responses th a t  are  incom patible. I f  so , one response may occur to  
th e  exclusion  o f th e  o th e r . Prepotency ap p lie s  to  both respondent and 
operant behavior. However, i t  i s  not e a s i ly  demonstrated w ith operants 
because th e  p rec ise  moment of e l i c i t a t i o n  i s  not co n tro lled . (18;30)
The law o f a lg eb ra ic  summation. —The occurrence of sim ultaneous 
e l i c i t a t i o n  of two responses u t i l i z in g  th e  same e f fe c to rs  but in  oppo­
s i t e  d ire c tio n s  produces a response th e  ex ten t of which i s  an a lg eb ra ic  
re s u l ta n t .  I f  one r e f le x  should be much s tro n g e r , l i t t l e  or no tra c e  
of th e  weaker may be observed. Whenever the  two balance, e i th e r  no 
response may be observed or a rap id  o s c i l la t io n  may occur. (I8s30)
The law of b lend ing . —Blending means th a t  two responses showing 
some topograph ica l overlap  may be e l i c i t e d  to g e th e r  but in  n e c e ssa r ily  
m odified forms. A m echanical in te ra c t io n  of th e  m usculature r e s u l t s  and 
resembles some m od ifica tio n  of a response a s , fo r  example, when one moves 
th e  hand w ith a w eight a ttach ed . (18:31)
The law o f s p a t ia l  summation. —This law s ta te s  t h a t ,  when two r e ­
f le x e s  have th e  same form of response, th e  response to  both s tim u li in  
combination has a g re a te r  magnitude and a sh o rte r  la ten cy . This d i f f e r s  
from both f a c i l i t a t i o n  and tem poral summation. In  f a c i l i t a t i o n ,  th e re  
i s  in te n s if ic a t io n  of th e  stim ulus by another stim ulus and only one r e ­
f le x . In  tem poral summation, th e re  i s  in te n s i f ic a t io n  of s tim u la tio n  by
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pro longation  and one reflex»  In  s p a t ia l  summation, however, th e re  are  
two s tim u li and two re f le x e s  although only one response i s  e lic ite d »  
(18:31- 32)
The law o f chain ing . —In  chain ing , th e  response of one r e f le x  may 
c o n s titu te  or produce th e  e l ic i t in g  or d isc rim in a tiv e  stim ulus of 
ano ther. The s tim u li involved may be e i th e r  p ropriocep tive  as in  a 
s e r i a l  reac tio n  o f throwing a b a l l ,  o r they  may be e x te rn a l by a change 
o f p o s itio n  of th e  re ce p to rs , (18:32)
The law of in d u c tio n . —Skinner described th e  law of induction  as 
th e  dynamic change in  th e  s tren g th  o f a  re f le x  th a t  may be accompanied by 
a s im ila r bu t not so ex tensive change in  a re la te d  re f le x . This i s  t ru e  
whenever th e re  i s  a r e la t io n  between the  two re fle x e s  due to  th e  posses-, 
s io n  of common p ro p e rtie s  of stim ulus o r response. An example of induc­
t io n  i s  the  fa tig u e  of a  f le x io n  re f le x  from one source or locus of 
s tim u la tio n  through th e  repeated  e l i c i t a t io n  of a re f le x  from another 
locus o f s tim u la tio n . (18:32-33)
The law o f e x tin c tio n  of chained r e f le x e s . —E xtin c tio n  of chaiijied 
re f le x e s  i s  a function  in  which, in  a chain o f re f le x e s  not u ltim a te ly  
re in fo rc ed , only the members a c tu a lly  e l i c i t e d  undergo e x tin c tio n . I f ,  
subsequently e l i c i t e d ,  th e  chain may remain r e la t iv e ly  in ta c t  except fo r  
those  e a r l ie r  members of the  chain th a t  were extinguished . The chain i s  
then  m odified to  th a t  e x te n t. (18:105)
The law of d isc rim in a tio n  o f th e  stim ulus o f Type S. -—D iscrim ina­
t io n  may be observed in  th a t  a  r e f le x  strengthened by induction  from th e  
reinforcem ent of a r e f le x  possessing a s im ila r  but not id e n tic a l  stim ulus 
may be sep ara te ly  ex tinguished i f  the  d iffe ren ce  in  s tim u li i s
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supra lim inal fo r th e  organism. That i s ,  one must be able to  " t e l l  the  
s tim u li are d if f e r e n t ,"  and th i s  d iffe ren ce  in  behavior i s  expressive 
o f d isc rim in a tio n , (18:169-170)
The law o f d isc rim in a tio n  o f the  stim ulus of Type H. —In  d iscrim ­
in a tio n  of t h i s  ty p e , the  s tren g th  acquired by an operant through re in ­
forcement i s  not independent of th e  s tim u li a ffe c tin g  th e  organism a t 
th e  moment, and two operants having th e  same form of response may be 
given w idely d if f e re n t  s tren g th s  through d i f f e r e n t ia l  reinforcem ent w ith  
re sp ec t to  such s tim u li. Thus, a s in g le  form, of response may occur 
s tro n g ly  to  one stim ulus and weakly to  another, (18:228)
The law o f operant re se rv e ,--When an operant i s  re in fo rc ed , th e  
reinforcem ent c re a te s  a s ing le  re se rv e  whose s ize  i s  independent of the  
s tim u la tin g  f ie ld  but d i f f e r e n t ia l ly  accessib le  under d if f e re n t  f ie ld s ,  
(18:229)
H abit
A d iscu ssio n  of h a b it ,  in  th e  usual term inology o f Skinner, i s  
more l ik e ly  to  cen te r around a term  such as "p ro b a b ility  of response" 
ra th e r  than  " h a b it,"  "tendency," "p re d isp o s itio n ,"  and so on, Skinner 
holds th a t  to  say one has acquired a h ab it i s  to  re s o r t  to  an explanatory 
f ic t io n  because the only evidence o f the h a b it i s  th e  acquired tendency 
to  perform th e  a c t.  He i s  more in c lin ed  to  r e s t r i c t  himse l f  to  a s ta te ­
ment such as " c e r ta in  p hysica l p ro p e rtie s  o f behavior are observed to  
in c rease  in  frequency" than  to 'co h c lu d e  th a t  one e i th e r  had acquired a 
h a b it or has a tendency to  do something or o th e r. These l a t t e r  expres­
sions imply to  him the  reading o f something more in to  th e  observation  
th an  was a c tu a lly  th e re , (19:62-64)
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Reference to  h ab itu a l behav io r, by any v e rb a l means, i s  a de­
s c r ip tio n  of the  frequency w ith which b i t s  o f  behavior occur. The ac tu a l 
p ro b a b ility  o f th e  behavior i s  never observed, only the  behavior i t s e l f  
i s  e i th e r  observed or observable, (19:62)
In  h a b itu a l behav io r, one may not know th a t  he i s  doing some­
th in g , He may be a c tin g , but such ac tin g  i s  absent-minded conduct. He 
may be w r itin g , but h is  a t te n tio n  i s  d ire c te d  elsewhere. In  the  same 
way, one may not know e i th e r  th a t  he ten d s  to  behave in  a c e r ta in  way or 
th a t  he i s  going to  do something; and co n s is ten t w ith th e s e , he may not 
recognize those  v a r ia b le s , a fun ctio n  of h is  behavior. To say th a t  he 
may not be aware of h is  ac tio n s  and so on i s  not to  say th a t  he always 
does n o t, but th a t  h is  h a b its  are sometimes formed w ithout e ith e r  h is  
knowledge o r h is  d ire c tio n , (19:289)
One may spend a g rea t d ea l o f tim e in  designing h is  own l i f e — 
th a t  i s ,  in  what might be ca lle d  e i th e r  developing, m odifying, or break­
ing o f h a b its —and he may ex ten siv e ly  choose the circum stances in  which 
he i s  to  l iv e  to  m anipulate h is  d a ily  environment on an ex tensive sca le . 
While such a c t iv i ty  may appear to  exem plify a high order o f s e l f -  
determ ination , Skinner accounts fo r  i t  in  terms o f o th er v a r ia b le s  in  the 
environment and h is to ry  of th e  in d iv id u a l th a t  provide th e  u ltim a te  
co n tro l, (19:240-241)
The Skinnerian view i s  in  c o n f lic t  w ith  those t r a d i t io n a l  t r e a t ­
ments in  which s e lf -c o n tro l  or se lf-d e te rm in a tio n  are  examples o f per­
sonal r e s p o n s ib il i ty .  The d iffe ren ce  in  viewpoint i s  not so much one 
in  which th e  p o lsœ itie s  rep resen t t o t a l l y  d if f e re n t  extremes. R ather, 
Skinner’s view i s  th a t  a l l  behavior i s  e n t i r e ly  accounted fo r  by
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condition ing  through h i s to r ic a l  and environm ental v a r ia b le s j and he does 
not include th e  s i tu a t io n  in  which th e  in d iv id u a l i s  sub jec t to  both 
those v a r ia b le s  mentioned and some o th er independent a b i l i ty  to  choose. 
(19:240-241)
Thus, one might sa fe ly  conclude th a t  h a b its  are in c id en ts  o f be­
havior th a t  are ex ac tly  l ik e  a l l  o ther conditioned behavior and are  
su b jec t to  th e  same laws. T herefore, one i s  not fre e  e i th e r  to  develop, 
to  modify, or to  break h a b its  la rg e ly  through h is  own e f f o r t |  r a th e r ,  
any of th ese  would be done as a r e s u l t  e i th e r  of environmental and h is ­
to r i c a l  v a r ia b le s  or through th ese  combined w ith  form al educational con­
s tru c tio n s . This statem ent depends, o f course , on whether formal 
educational co n stru c tio n s  can be considered apart from o ther environmen­
t a l  in flu en ces.
Summary of S k inner’s Operant Conditioning
Through h is  w r itin g s , Skinner p resen ted  the  r e s u l ts  of a compre­
hensive experim ental program th a t  forms th e  b as is  o f h is  system or theory  
o f behavior. His in te n t  was th a t  the  system should be o b je c tiv e , de­
s c r ip t iv e ,  p o s i t i v i s t i c ,  and a n a ly tic . E sp ec ia lly , he avoided basing 
h is  procedures and conclusions on the hypothetico-deductive method as a 
p rocedural technique of h is  science.
The b as ic  an a ly s is  of behavior flows from the  stim ulus and the 
response. The stim ulus i s  e i th e r  a p a r t  o r a m odifica tion  of a p a r t  of 
th e  environmentÎ and th e  response i s  a p a r t  of behavior. The kind of be­
hav io r th a t  i s  c o rre la te d  w ith sp e c if ic  e l i c i t in g  s tim u li Skinner c a lle d  
"respondent" behavior. The o ther behavior th a t  i s  not e l i c i t e d ,  bu t 
ra th e r  em itted w ithout p r io r  s tim u la tio n  he c a lle d  "operant" behavior.
The term " re fle x "  i s  used fo r  both respondents and operants.
54
A conditioned r e f le x  i s  shown by an in c rease  in  the r a te  o f r e ­
sponse follow ing reinforcem ent; but i f  responses are  made w ithout r e in ­
forcem ent, th e  r e f le x  reserve  i s  dep leted  u n t i l  ex tin c tio n  i s  complete. 
One reinforcem ent in  th e  absence of com plicating v a ria b le s  r a is e s  the  
s tren g th  of th e  response to  a maximum. The r e f le x  rese rv e  i s  an expres­
s io n  of th e  dimension of th e  number o f responses th a t  w i l l  occur w ith ­
out reinforcem ent; th i s  may be expressed as the "av a ilab le  a c t iv i ty ,"
H ilg a rd 's  b r ie f  estim ate  of p ra c tic e  as one of the e s s e n t ia l  e le ­
ments in  S k in n er's  operant conditioning  i s
Something l ik e  a simple law of ex erc ise  (p rac tic e  under 
conditions of c o n tig u ity  o f stim ulus and response) i s  accepted 
fo r  Type S cond ition ing . The conditioning  th a t  occurs under 
Type R depends upon repeated  reinforcem ent. The p o s s ib i l i ty  
i s  favored th a t  maximum reinforcem ent may occur in  a s ing le  
t r i a l  fo r  the  s in g le  operant,, but th e  s in g le  operant i s  not 
achieved experim entally . In  the  usual case , th e  accumulation 
o f s treng th  with repeated  reinforcem ent depends upon a popula­
t io n  of d iscrim inated  s tim u li and the p e la ted  operan ts, more or 
le s s  softer the  manner of G u th rie 's  explanation  or th e  in te r ­
p re ta tio n  of th e  ac q u is itio n  of s k i l l  w ith p ra c tic e ,
I
The e f fe c t  of a s in g le  reinforcem ent, i s  g re a tly  enhanced 
by th e  secondary reinforcem ent deriv ing  from i t .  Hence th e re  
i s  ho d ire c t  correspondence between th e  number of responses 
y ie ld ed  in  e x tin c tio n  and th e  number o f responses reinJ’orced.
The schedule of reinforcem ents i s  very im portan t, w ith the 
g re a te s t y ie ld s  in  th e  way of re s is ta n c e  to  e x tin c tio n  com­
ing from in te rm itte n t reinforcem ent ( in te rv a l or r a t io  re in ­
forcem ent). (11:114)
H u ll 's  Systematic Behavior Theory 
In troducto ry  Overview
The system atic behavior theory  of H ull i s  a behaviorism  b u i l t  
upon the  c e n tra l concept of h a b it .  E ffo rts  to  understand learn ing  are 
b u i l t  around conditioned responses. In  h is  system, he does not include 
any referen ce  to  consciousness.
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Over th e  y e a rs , he system atized and rev ised  h is  id ea s . In  h is  
most recen t f u l l  work, in  1952, he l i s t e d  seventeen "p o stu la tes"  of h is  
system th a t  are  h is  expression of h is  laws or p r in c ip le s .
H ull pointed out th a t ,  on the  whole, organisms req u ire  a ra th e r  
p re c ise  se t of conditions fo r  optim al chances o f in d iv id u a l and species 
su rv iv a l. When th ese  conditions d ev ia te  appreciably  from the  optimum, a 
s ta te  of need e x is ts ,  and a more o r le s s  p e r s is te n t  s tim u la tio n  a r is e s .
I f  none of th ese  responses dim inishes th e  need, the  organism w i l l  e i th e r  
d ie  o r f a i l  to  reproduce. However, i f  any of th e  evoked movements chance 
to  reduce th e  need, th e  s tim u li and stim ulus t ra c e s  th en  operating  on th e  
organism ’s a b i l i ty  to  sense need acquire  some degree o f connection so 
th a t  i f  any of th ese  s tim u li recu r on subsequent occasions in  conjunction 
w ith  th e  d r iv e , the  re a c tio n  w i l l  tend  to  be again  evoked. This law of 
reinforcem ent i s  fundamental. (13:15-16)
Two ty p es of learn in g  (the  simple a sso c ia tiv e  or t r ia l - a n d - e r r o r  
lea rn in g  and th e  co n d itio n ed -re flex  lea rn in g ) a re  u su a lly  considered d is ­
t i n c t ,  bu t H ull regards th e  two ty p es  as e s s e n t ia l ly  id e n t ic a l  because 
both are  based on the same major p r in c ip le —the law of reinforcem ent.
He, n ev e rth e le ss , a s se r ts  th a t  the  evidence i s  not yet conclusive, 
(13:15-16)
P rin c ip le s  R elating to  H u ll’s System atic Behavior Theory
P o stu la te  1. Unlearned stim ulus-response connections. —Hull 
m aintained th a t  a t  b ir th  organisms possess re c e p to r-e f fe c to r  connections 
th a t ,  under combined s tim u la tio n  and d riv e , have the p o te n t ia l i ty  of 
evoking a  h ierarchy  of responses th a t  e i th e r  in d iv id u a lly  o r in  combina­
t io n  are more l ik e ly  to  term inate  th e  need than  a random s e le c tio n  of the
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re a c tio n s  re s u lt in g  from th e  o th er stim ulus and. d riv e  com binations, 
Inasmuch as th e se  connections already  e x is t  a t  b i r th ,  th e  organism may 
respond so as to  achieve need red u ctio n  to  s tim u li fo r  which the  
organism has not p a ired  and learned  responses through experience.
(12:5; 13:4; 14:66)
P o stu la te  2. The molar stim ulus t ra c e  and i t s  stim ulus equiva-  
l e n t . —When a b r ie f  stim ulus impinges upon a su ita b le  re c e p to r , th e re  i s  
in i t i a t e d  the  recru itm ent phase o f a se lf-p ro p ag a tin g  molar a f fe re n t 
t ra c e  im pulse. The molar stim ulus equ ivalen t o f the impulse r i s e s  as a 
power fu n c tio n  of tim e elapsed since  the  beginning of the  stim ulus. The 
impulse reaches i t s  maximum (and te rm in a tio n ) when time equals .450 
seconds. (12:5; 13:11)
Following the  maximum o f th e  recru itm ent phase o f th e  molar 
stim ulus t r a c e ,  th e re  supervenes a longer subsident phase, th e  stim ulus 
equivalent o f  which descends as a power fu n c tio n  o f time ( th a t  i s ,  th a t  
time beyond the  maximum, or tim e elapsed minus .450 seconds). (12:5; 
13:11)
The in te n s i ty  of th e  molar stim ulus tra c e  i s  a lso  m athem atically  
ex p ress ib le . I t  i s ,  according to  H u ll, a logarithm ic fun,ction o f th e  
molar stim ulus equ ivalen t of th e  t r a c e .  (12:5; 13:11)
P o stu la te  3. Primary re in fo rcem ent. —H ull held  t h a t ,  although
/ -
th e re  may appear to  be ra th e r  s u p e r f ic ia l ly  d ivergen t forms o f le a rn in g , 
a c tu a lly  one p r in c ip le  i s  common to  a l l .  This he c a lle d  th e  law of 
primary rein forcem ent. When an e f fe c to r  a c t iv i ty  becomes c lo se ly  
asso c ia ted  w ith  a stim ulus a ffe re n t impulse and i f  th e  connection between 
them i s  c lo se ly  asso c ia ted  w ith  a rap id  lessen ing  in  th e  m o tiva tional
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stim ulus, a change w i l l  r e s u l t  in. th e  d ire c tio n  of a tendency fo r  th a t  
stim ulus to  evoke th a t  response. ( l2 :$ -6 )
P o stu la te  kc Habit s tren g th  as a fu n ctio n  of re in forcem ent. — 
H ull held  th a t  th e re  was a b as ic  p r in c ip le  of th e  simple p o s itiv e  growth 
fu nction . I f  reinforcem ents follow  each o th e r a t  evenly d is tr ib u te d  
in te rv a ls  w hile everything e lse  i s  co n stan t, th e  re su ltin g  h a b it w i l l  
increase  in  s tre n g th  as a  p o s itiv e  fu n c tio n  of th e  number of t r i a l s  ( in  
accord w ith  a m athem atically  ex p ress ib le  form ula). (12:6; 13:32; 14:114) 
P o stu la te  5. Primary d r iv e . —There i s ,  w ith every d r iv e , a 
c h a ra c te r is t ic  d r iv e  stim ulus. (12:6-7; 13:28-40; 14:253) This prim ary 
m otivation , a t l e a s t  th a t  which r e s u l t s  from food p r iv a tio n , c o n s is ts  of 
two m u ltip lic a tiv e  components:
(1) The d riv e  proper which i s  an in creasin g  monotonie sigmoid 
fu n c tio n  of h , th e  number of hours o f food p riv a tio n ; and
(2) A negative or in a n itio n  component which i s  a p o s itiv e ly  
acce le ra ted  function  of h decreasing from 1 .0  to  zero.
H ull found th a t  th e  functionsil re la tio n sh ip  of d rive  to  one d rive  
condition  (food p r iv a tio n )  i s  th a t  during th e  time from h = 0 to  about 
h = 3 , d riv e  r i s e s  in  a l in e a r  manner u n t i l  th e  function  ab rup tly  s h i f t s  
to  a  near h o r iz o n ta l course, then  changes to  a concave upward course, 
g rad u ally  changes to  a convex-upward course reaching a maximum a t  about 
h “  59; a f te r  t h a t ,  i t  g radually  f a l l s  to  the re a c tio n  th resho ld  a t  
about h = 100. (12:6-7)
Furtherm ore, each d rive  cond ition  generates a c h a ra c te r is t ic  
d riv e  stim ulus th a t  i s  a monotonie in creasin g  function  of th i s  s ta te .
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P ostu la te  60 S tim u lu s-in ten sity  dynamism—When o ther th in g s  are 
co n stan t, the  magnitude of the  s tim u lu s -in te n s ity  component of re a c tio n  
p o te n tia l  i s  a monotonie in creasin g  logarithm ic function  of th e  stim ulus. 
(12:7; 13:46)
P o stu la te  7. Incen tive  reinforcem ent. —t^ t iv a t io n  has two as­
p e c ts : (1 ) th a t  of d riv e  c h a ra c te r is t ic  of primary needs and (2) th a t  o f
in cen tiv e . The in cen tiv e  i s  th a t  substance or commodity in  th e  environ­
ment which s a t i s f i e s  a need (reduces a d r iv e ) .  Hull s ta te d  th a t  the in ­
centive component o f re a c tio n  p o te n tia l  i s  a negative ly  a c c e le ra te ’ and 
in creasin g  monotonie fu n c tio n  of th e  weight of food or q u a n tity  of o ther 
in cen tiv e  given as reinforcem ent. ( ]c :7 ; 13:51; 14:129)
P o stu la te  8. The c o n s titu tio n  of re a c tio n  p o te n t ia l .--Where con­
d itio n s  are constant throughout learn ing  and response-evocation , the 
re a c tio n  p o te n tia l  of a b i t  o f learned behavior a t  any given stage of 
learn in g  i s  determined ( l )  by the  d rive operating  during the learn ing  
process m u ltip lied  (2) by the  dynamism of th e  sig n alin g  tra c e ,  (3) by the 
in cen tiv e  rein forcem ent, and (4) by the h a b it s tren g th . (12:7; 13:8) 
P o stu la te  9 . In h ib ito ry  p o te n t ia l .--When a re a c tio n  i s  evoked 
from an organism, th e re  i s  l e f t  an increment of primary negative d riv e  
th a t  in h ib i t s ,  to  a  degree according to  i t s  magnitude, th e  reac tio n  po­
t e n t i a l  to  th a t  response. Then, w ith  the passage of time a f te r  i t s  
form ation, the  prim ary negative d rive  spontaneously d is s ip a te s  approxi­
m ately as a simple decay function  o f the time elapsed . However, i f  r e ­
sponses occur in  c lose  succession w ithout fu r th e r  reinforcem ent, th e  suc­
cessive  increm ents of in h ib i t io n  to  these  responses summate to  a t ta in  
appreciab le  amounts o f in h ib ito ry  p o te n tia l .  These a lso  summate to  make 
up an In h ib ito ry  aggregate . (12:9-10; 13:74-81)
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When experim ental e x tin c tio n  occurs by massed p ra c t ic e ,  th e  
prim ary negative d riv e  p resen t a f te r  th e  successive re a c tio n  evocations 
c o n s ti tu te s  a p o s itiv e  growth fun ctio n  of those responses. For constant 
values of superth resho ld  re a c tio n  p o te n tia l  se t up by massed p ra c tic e , 
th e  number of unreinforced  responses producible by mass ex tin c tio n  i s  a 
l in e a r  decreasing fun ctio n  of th e  magnitude of th e  work involved in  
operating  the  manipulanda, (12:9-10; 13:74-81)
P o stu la te  10, Stimulus g e n e ra liz a tio n , —Stim ulu^ g en e ra liz a tio n  
i s  th a t  re a c tio n  in  which th e  o r ig in a l  conditioning  becomes connected 
w ith  a considerable zone of s tim u li o th er than  th e  stim ulus involved in  
th e  o r ig in a l  cond ition ing . That i s ,  not only th e  stim ulus connected w ith 
a response acqu ires a capacity  to  evoke th e  response , but o ther adjacent 
s tim u li on the  same stim ulus continuum acquire th e  capacity  a lso —though 
to  a dim inishing degree, (12:10-11; 13:86-92; 14:183=199)
In  the  case of stim ulus g e n e ra liz a tio n , a s itu a t io n  may a r is e  
wherein a response occurs sometimes as a re in fo rced  response (with the 
stim ulus p a r t a lready conditioned to  th e  response and supposedly adap­
t iv e )  and sometimes as an unreinforced  response (w ith a stim ulus removed 
on th e  continuum from th e  conditioned p a r t  and presumably unadaptive). 
This m aladap tiv ity  i s  au tom atica lly  remedied because th e  strengthening  
of th e  re in fo rced  connection and the  weakening of the  unreinforced  con­
nection  w i l l  t i l t  the  reac tio n -ev o ca tio n  power in  favor o f th e  proper 
sec tio n  of th e  stim ulus continuum. I t  w i l l  a lso  reduce the  unreinforced  
connection to  th e  reac tio n  th re sh o ld , (12:349)
P o stu la te  11, A fferent stim ulus in te ra c t io n , —When m ultip le  
s tim u li ac t upon a recep to r a t close to  the  same tim e, th e re  occurs an
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in te ra c t io n  e i th e r  between or among th e  a f fe re n t impulses evoked by the  
stim uli» The r e s u l t  i s  th a t  a re a c tio n  p o te n tia l  se t up on th e  b a s is  
o f one a f fe re n t impulse w i l l  show a g e n e ra liz a tio n  to  f a l l  to  th e  le v e l 
of re a c tio n  p o te n tia l  of th e  m odified impulse» (12:11; 13?95I 14:47) 
P o stu la te  12: Behavioral o s c i l l a t io n »--B asically ,, behav io ra l
o s c i l la t io n  means th a t  performance v a r ie s  from moment to  moment. Some­
tim es the  organism w i l l  re tu rn  to  unreinforced  responses even a f t e r  one 
o r more successes (re in fo rced  responses)» (12:11-12; 13:97-99; 14:319) 
P o s tu la te  13» Absolute zero of re a c tio n  p o te n tia l  and the  
reac tio n  th re sh o ld »—Hull here expresses th e  id ea  th a t  the  re a c tio n  
th resh o ld  and abso lu te  zero of re a c tio n  p o te n tia l  are d iffe ren t»  A r e ­
ac tio n  p o te n tia l  may e x is t  below th e  re a c tio n  threshold» The p o te n tia l  
i s  not s u f f ic ie n t ly  high to  produce a response; b u t, in  those cases where 
sev e ra l reinforcem ents are  req u ired  before  reaching th e  re a c tio n  th r e s ­
ho ld , some p o te n t ia l  does exist»  This p o te n tia l  i s  increased  w ith  each 
reinforcem ent u n t i l  th e  th re sh o ld  i s  reached» Then^ th e  organism w i l l  
produce a response to  th e  simulus» (12:12; 13:102; 14:344)
P o stu la te  14» Reaction p o te n tia l  as a function  of re a c tio n  
la ten cy »—Whenever a stim ulus impinges on a normal recep to r of an organ­
ism, th e re  i s  a p o te n tia l  fo r  a re a c tio n , e i th e r  learned  or unlearned» 
Other th in g s  equal, the sh o rte r  th e  la te n c y , the  g re a te r  i s  the  a sso c i­
ated  rea c tio n  p o ten tia l»  (12:13; 13:12-14, 107; 14:344)
P o stu la te  15. Reaction p o te n tia l  as a function  of re a c tio n  
am plitude» —Reaction p o te n tia l  i s  an in c reasin g  l in e a r  fu n c tio n  of r e ­
a c tio n  am plitude. (12:13; 13:108-109)
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P o stu la te  160 T o ta l responses to  e x tin c tio n  as a function  of 
re a c tio n  p o te n t ia l*—"Unreinforced responses fo r  which th e re  has been 
- b u i l t  up a re a c tio n  p o te n tia l  w i l l  tend toward experim ental e x tin c tio n . 
The g re a te r  th e  re a c tio n  p o te n t ia l ,  th e  g re a te r  i s  th e  number of massed 
unreinforced  re a c tio n s  req u ired  fo r  e x tin c tio n . I f  th e  reac tio n  poten­
t i a l  occurred from massed re in forcem ents, experim ental ex tin c tio n  occurs 
as a neg ativ e ly  acce le ra ted  monotonie in creasin g  fu n c tio n  of the median 
number o f massed unreinforced  evocations. I f  th e  re a c tio n  p o te n tia l  were 
acquired from d is tr ib u te d  rein fo rcem ents, e x tin c tio n  occurs as a p o s i­
t iv e ly  acce le ra ted  monotonie in creasin g  fu n ctio n  o f th e  median number of 
massed unreinforced  re a c tio n  evocations. ( I2 s l3 |  13 :110- 114)
P o stu la te  17. In d iv id u a l d iffe re n c e s . —Equations s ta tin g  be­
h a v io ra l laws or p r in c ip le s  a re  concerned w ith la rg e  groups of in d i­
v id u a ls . But i f  o ld e r or younger or d iseased  ( e t c . )  organisms were used, 
r a th e r  d if fe re n t  r e s u l t s  would occur. Therefore , th e  "constants" appear­
ing in  th e  various equations rep resen t primary molar behavior^ but th ese  
vary  from species to  sp ec ie s , from in d iv id u a l to  in d iv id u a l, from some 
p h y sio lo g ica l s ta te s  to  o th e rs  in  the  same in d iv id u a l a t  d if fe re n t tim esj 
and th i s  v a r ia t io n  i s  q u ite  a p a rt from the fa c to r  o f behavioral o s c i l l a ­
t io n .  (12 :13I 13:115-117)
Habit
H ull based h is  id ea  of h ab it upon reinforcem ents of an a c t iv i ty  
so th a t  th e  more re in fo rced  the  movements, the  more s tro n g ly  hab ituated  
i t  becomes. ( I 2 s l l f f . )  Sometimes a given response i s  conditioned to  
more than  one stim ulus on th e  same g e n e ra liz a tio n  continuum—say, f i r s t  
to  one and l a t e r  th e  same response i s  conditioned to  a second stim ulus.
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In  such an ev en t, the h ab it s tren g th  i s  summated because o f the condi­
tio n in g  o f th e  responses to  two d if fe re n t  stim uli» (13:60-63)
Hull po in ted  out th a t  responses are never caused by h ab it alone» 
N either are  they  evoked by a stim ulus in te n s i ty ,  in cen tiv e  m otivation , 
nor a gross d riv e  ac tin g  alone» The response i s  a c tu a lly  evoked by a l l  
o f these  fa c to rs  jo in t ly  making up th e  re a c tio n  p o ten tia l»  (13:123)
Summary o f System atic Behavior 
R einforcing a response a s u f f ic ie n t  number of tim es to  b ring  
i t s  re a c tio n  p o te n tia l  above the  th re sh o ld  provides th e  s itu a t io n  where­
in  a given stim ulus w i l l  evoke th a t  response a t  a l a t e r  time» The number 
o f reinforcem ents i s  b asic  to  the  h a b it s tren g th  produced»
There are  c e r ta in  v a r ia tio n s  in  response-to -stim ulus a c t iv i ty .
One example i s  th a t  of stim ulus g e n e ra liz a tio n  in  which adjacent s tim u li 
on th e  same continuum acquire th e  cap ac ity  o f evocation» Performance 
a lso  v a r ie s  from moment to  moment due only to  n a tu ra l behavioral o s c i l la ­
tion» Moreover, in d iv id u a l d iffe re n c e s  may account fo r  much v a r ia t io n  of 
behavior independently of o ther v aria tio n s»
Habit i s  not described as being d if fe re n t in  any way from any 
o ther conditioned response» I t  i s  woven throughout H u ll 's  system atic 
p resen ta tio n s  o f theory»
H ilg ard ’s b r ie f  estim ate of p ra c tic e  as one of th e  e s s e n tia ls  in  
H u ll’s behavior theo ry  i s  th a t
Mere contiguous r e p e t i t io n  does nothing but generate in h ib i­
t io n :  a l l  improvement depends upon reinforcement» Hull i s  in  
th i s  re sp ec t in  agreement w ith Thorndike and Skinner, and opposed 
to  G uthrie. Because th e  amount o f reinforcem ent does not a f fe c t  
h ab it s tre n g th , provided some minimum amount i s  p re sen t, the  
number of reinforcem ents i s  th e  b as ic  v a ria b le  in  acquiring  
h ab it s tre n g th . (11:174-175)
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Tolman'a Sign Learning 
In troducto ry  Overview 
Tolman wrote of learn in g  as re fe r r in g  to  the  phenomenon in  which 
an in d iv id u a l d iscovers th a t  a given type e i th e r  of behavior or of so c ia l 
technique i s ,  in  a p a r t ic u la r  environmental s e t-u p , instrum ental to  the  
s a tis fa c t io n  of h is  fundamental d r iv e s . When th e  in d iv id u a l d iscovers 
th a t  the  re la tio n sh ip s  no longer hold as th e  environmental conditions 
change, new lea rn in g  takes p lace , (24 :59)
The d riv es  and av ersio n s»—The b io lo g ic a l d riv es  co n sis t of appe­
t i t e s  (hunger d r iv e s , t h i r s t  d r iv e s , sex d r iv e s , general a c t iv i ty  d r iv e s , 
p lay  and a e s th e tic  d r iv e s , and so on) and aversions ( f r ig h t ,  aggression , 
and g regariousness). In  th e  presence of th e  d riv es  ca lle d  a p p e tite s , 
th e  in d iv id u a l w i l l ,  i f  p o ss ib le , make consummatory responses th a t  con­
tin u e  u n t i l  they tend  to  b ring  about a complementary s ta te  of in te rn a l  
s a tia t io n .  The in c i t in g  cause of an a p p e tite  i s  some p ecu lia r  in te rn a l  
m etabolic condition  th a t  a r is e s  in  more or le s s  c y c lic a l fash ion  and i s  
re lie v ed  by th e  complementary consummatory response. When the g o a l- 
ob jec t has been reached and the  consummatory response performed, the  
re su lt in g  s ta te  o f s a t ia t io n  endures u n t i l  th e  next cycle i s  ready to  
begin, (24:9-11)
The aversions are d is tin g u ish ed  from th e  ap p e tite s  in  th a t  they  
are  se t o ff  by evoking environmental conditions ra th e r  than  by in te rn a l  
m etabolic con d itio n s. In stead  of a m etab o lica lly  conditioned "g e ttin g -  
to "  a f in a l  in te rn a l  s ta te ,  an aversion  i s  an environment a l ly  conditioned 
"getting-away-from " an a c tu a l or th rea ten ed  s ta te  of su fferences. 
(24:11- 12)
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The s o c ia l  techn iques. —In  a d d itio n  to  the  b io lo g ic a l d r iv e s , 
Tolman b e lieved  th a t ,  l iv in g  in  groups as th e  g regarious species do, i t  
has been in e v ita b le  th a t  they  should develop c e r ta in  c h a ra c te r is t ic  types 
of s o c ia l  behavior th a t  he re fe r re d  to  as " so c ia l tech n iq u es ."  These 
were brought about p a r t ly  through evo lu tion  and p a r t ly  through in d iv id u a l 
experience; but th e i r  e f fe c t  i s  to  serve as techniques fo r  in su rin g  more 
food, d r in k , and so on and le s s  pain  and th e  l ik e ,  (24s27)
From th e  experiments and o b serv atio n s, Tolman produced a l i s t  of 
s o c ia l  techniques th a t  appeared and should be included a t  th e  tim e. The 
l i s t  contained four subclasses.
A. S e lf -a s se r tiv e  techniques (such as e s ta b lish in g  dominance
s ta tu s ,  com petitive a c q u is itio n , and so on)
B. S elf-abasive  techniques (subm itting , withdrawing from 
com petition, and so on)
C. C o llective  techniques ( im ita tio n , mutual help  and a ss is ta n c e , 
cooperative work, and so on)
D. C o lle c tiv e -a sse r tiv e  techniques ( lo y a lty  to  th e  group by 
a tta c k  on enemies of th e  grovo, and so on) (24s2?)
P rin c ip le s  R elating  to  Tolman' s Sign Learning
Tolman thought th a t  much th a t  re su lte d  in  th e o re t ic a l  d isp u tes  
in  lea rn in g  psychology could be reso lved  by th e  reco g n itio n  th a t  th e re
are sev e ra l types o f le a rn in g . In  h is  op in ion , each of th e  cu rren t
th e o r ie s  o f lea rn in g  may have v a l id i ty  fo r  one o r more of th e  v a r i e t ie s ,  
but d i f f i c u l t i e s  arose because psycho log ists  d id not recognize th a t  
lea rn in g  i s  not a l l  of one ty p e . Tolman recognized s ix  ty p e s : (26:144)
1. Cathexes
2. Equivalence b e l ie f s
3. F ie ld  expectancies
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4. F ie ld -co g n itio n  modes
5. Drive d isc rim in a tio n s
6. Motor p a tte rn s
Cathexes. —A cathex is i s  a connection or attachment of sp e c if ic  
responses to  s p e c if ic  types o f e i th e r  f in a l  p o s itiv e  g o a l-o b jec t o r of 
f in a l  negative d is tu rb an ce-o b jec t. The lea rn in g  of a ca thex is means th a t  
a c q u is itio n  of a connection between a given v a r ie ty  o f e i th e r  goal- 
ob jec t s or d is tu rb an ce-o b jec ts  ( fo r  example, a given type of food, a 
given type of d r in k , and so on) and th e  corresponding d rive (hunger, 
t h i r s t ,  and so on). That i s ,  the  lea rn in g  of a ca thex is  i s  the  a cq u is i­
t io n  of th e  organism o f e i th e r  p o s itiv e  d isp o s itio n s  fo r  c e r ta in  types of
g o a l-o b jec ts  or negative d isp o s itio n s  ag a in s t c e r ta in  types of 
d istu rbance-ob j ec t s . (26:144)
When a type o f goal has been p o s it iv e ly  cathec ted , i t  means t h a t ,  
when th e  given d riv e  i s  in  fo rc e , the organism w i l l  tend to  apprehend and 
e ith e r  approach o r perform th e  consummatory re a c tio n  upon any in stance  of 
th i s  type o f goal presented  in  th e  immediate environment. When a type of 
d istu rbance ob jec t has been negative ly  ca th ec ted , i t  means th a t  th e  
organism w i l l  tend to  apprehend and e i th e r  to  avoid or to  g e t away from 
any in stance  of th i s  type of d is tu rb an ce-o b jec t presented in  the 
immédiat e environment„ (26 ;146)
Tolman believed  th a t  animals and human beings acquire p o s itiv e  
cathexes fo r  new g o a l-o b jec ts  by try in g  out th e  corresponding consumma­
to ry  reac tio n s  and find ing  th a t  they  work—th a t  they  reduce the co rre­
sponding d riv e s . Tolman believed  in  th e  e ffic a c y  of e i th e r  reinforcem ent 
or need-reduction in  th e  development of th e  ca th ex is . He thought th a t
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th e  number o f re p e t i t io n s  and th e  amounts of need-reduction  per r e p e t i ­
t io n  would tu rn  out to  be th e  two major cau sa l v a r ia b le s  in  the  develop­
ment of cathexes. However, he sa id  th a t  not enough good experim ental 
evidence was y e t a v a ila b le  fo r  t h i s  conclusion. (26s146-147)
Once a p o s itiv e  ca thex is i s  acqu ired , i t  may be de-acquired i f  
subsequent ap p ro p ria te  consummatory re a c tio n s  f a i le d  to  be re in fo rced .
The ca th ex is , w ith  th e  f a i lu r e  o f rein forcem ent, would weaken and 
ev en tu a lly  be broken; and d e -a c q u is itio n  of th e  ca th ex is  would be com­
p le te .  (26:147)
Does e i th e r  fo rg e ttin g  or weakening o f a  ca thex is tak e  place w ith  
the  mere passage of tim e? Tolman f e l t  th a t  th e re  i s  no co n tro lled  ev i­
dence of t h i s ,  but he supposed th a t  i t  does occur, i s  extrem ely slow, and 
probably tak es  years  fo r  cathexes to  d isappear through mere passage of 
tim e and lack  of ex e rc ise . (26:147)
The co nd itions fo r th e  a c q u is itio n  of negative  cathexes seem to  
be through negative reinforcem ent (pain  o r some o th er noxious physio­
lo g ic a l  s ta t e ) .  Experience suggested to  Tolman th a t  a s in g le  negative 
reinforcem ent may have a com paratively very strong  and p e rs is te n t  e f fe c t .  
(26:147)
The d e -a c q u is itio n  of negative cathexes i s  accomplished >dien th e  
in d iv id u a l remains in  th e  presence of th e  fe a r-c a th e c te d  type of ob ject 
under cond itions in  which th i s  type of ob jec t does not lead  to  any 
noxious p h y s io lo g ica l r e s u l t .  There i s ,  however, very l i t t l e  fo rg e ttin g  
as a  r e s u l t  o f mere passage of time and lack  o f e x e rc ise , and Tolman 
po in ted  out th a t  the same o ld  fe a rs  so o f te n  seem to  endure fo r  a l i f e ­
tim e. (26:148)
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Equivalence b e l i e f s . —-By an equivalence b e l ie f  i s  meant th a t  a 
connection e x is ts  e i th e r  between a p o s it iv e ly  cathected  type of goal and 
a type of subgoal or between a  n eg a tiv e ly  ca thected  type of d istu rbance^  
o b jec t and su b -d istu rb an ce-o b jec t or foyer. During any period  in  which 
such an equivalence b e l ie f  h o ld s , th e  in d iv id u a l w i l l  tend e i th e r  to  
approach the subgoal or to  avoid such a type of foyer w ith  almost the 
same read in ess  w ith which he w i l l  e i th e r  approach a f in a l  goal or avoid 
a f in a l  d is tu rb an ce -o b jec t, (26:144-145)
A d is t in c t io n  i s  made between these  b e l ie f s ,  as such, and th e  
apprehension of o b jec ts  as ap p rop ria te  means lead ing  to  p o s itiv e  g o a ls. 
For example, a studen t may work fo r  high grades in  a course in  order to  
o b ta in  th e  love and re sp e c t of e i th e r  a  p aren t or a te a c h e r . He may, 
however, accept th ese  grades as th e  end r e s u l t  r a th e r  th an  as a means to  
an end. Then he has accepted as the equ ivalen t of the goal what was 
o r ig in a l ly  merely a means. Thus, he experiences a d riv e  reduction  when 
reaching  t h i s  means whereas o rd in a r ily  th e  d riv e  red u ctio n  would have 
taken  p lace in  reaching  th e  g o a l, (26:148)
Tolman sa id  th a t  he was in  th e  dark as to  laws fo r th e  de­
a c q u is it io n  of equivalence b e l ie f s .  He f e l t  th a t  t h i s  was e sp e c ia lly  
un fo rtunate  because he b e lieved  th a t  a  la rg e  p a r t  of c l in ic a l  p ra c tic e  
c o n s is ts  of an attem pt to  break erroneous equivalence b e l ie f s .  There­
fo re ,  w hile the  equivalence b e l ie f  i s  not m isleading ( in  the  sense th a t  
i t  a c tu a lly  i s  followed by th e  tru e  g o a l) , i t  probably serves some 
p h y sio lo g ica l economy. But when an equivalence b e l ie f  p e r s i s ts  when i t  
no longer leads to  th e  tru e  g o a l, i t  then  would seem bad. The in d iv id u a l 
experiences some d riv e  red u c tio n , but most o f h is  a c tu a l d riv e  remains
63
u n s a tis f ie d . I t  i s  not known how th ese  equivalence b e l ie f s  are broken, 
(26:149)
Negative equivalence b e l ie f s  caniiot be c le a r ly  d if f e r e n t ia te d  
from negative cathexes. The laws and th e  cond itions fo r  th e  a c q u is itio n , 
th e  d e -a c q u is itio n , and fo rg e tt in g  are  c l in ic a l ly  im p o rtan t| but th e  
evidence concerning th ese  i s  not c le a r , (26sl50)
F ie ld  ex p ectan cies , —Also c a lle d  " s ig n -G e s ta lt-e x p e c ta tio n s ,"  
f ie ld  expectancies mean th a t  when an organism i s  rep ea ted ly  p resen ted  
w ith  an environm ental se t-u p  through which he moves and r e la t iv e  to  
which he i s  s e n s i t iv e ,  he u su a lly  comes to  apprehend not only each group 
o f immediate s tim u li; b u t, on th e  apprehension of th e  f i r s t  group of 
s tim u li ,  he a lso  becomes prepared  fo r  th e  fu r th e r  s tim u li. Such "se ts"  
enable th e  organism to  e x h ib it  ap p ro p ria te  sh o r t-c u ts  o r  round-about 
ro u te s  not p rev iously  p ra c tic e d . The a c q u is it io n  o f such s e ts  a lso  makes 
p o ss ib le  th e  phenomenon of la te n t  le a rn in g , (26:145)
E a r l ie r ,  Tolman had re fe r re d  to  e i th e r  th e  remembered food or 
d is ta n t  maze fe a tu re s  as " s ig n if ic a te s "  r a th e r  th an  s ig n -G e s ta lt-  
expectancies. The immediate environm ental fe a tu re s  were ca lle d  "s ig n s ,"  
He c a lle d  "m eans-end-relations" those  r e la t io n s  lead ing  from commerce 
w ith th e  signs to  commerce w ith  th e  s ig n if ic a te s ,  (25:135=136)
When an in d iv id u a l i s  p ra c tic e d  in  a p a r t ic u la r  s e t  of a c t iv i t i e s  
in  a p a r t ic u la r  environment, an e s s e n t ia l  p a r t  of whatever he acqu ires i s  
an expectancy, a cogn itive  s tru c tu re ,  and a co g n itiv e  map. Unless m oti­
v a tio n  i s  in  fo rce  a t  th i s  tim e , no lea rn in g  would tak e  p lace . The 
presence of reinforcem ent in  a  p a r t ic u la r  locus makes th a t  p a r t ic u la r  
locus a goal th a t  determ ines th e  performance th a t  w i l l  tak e  p lace ;
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however, th e  reinforcem ent does not stamp in  S-R connections» R ather, 
i t  probably g ives a sp e c ia l v iv idness to  th a t  locus in  th e  t o t a l  f ie ld  of 
expectancy» (26:150=151)
To understand th e  a c q u is it io n  of f ie ld  expectancies , one must 
understand th e  p e rcep tu a l s e n s i t iv i ty  th a t  may be expected o f  th e  in ­
dividual*  The f ie ld  expectancies can include only those  asp ec ts  o f the  
environment th a t  th e  organism can perceive* Second, one must know the 
f a c ts  concerning th e  a b i l i t y  o f th e  organism under th e  p a r t ic u la r  condi­
t io n s  o f m otivation  to  connect and a sso c ia te  th e  d if f e r e n t  p a r ts  of the 
f i e ld  so th a t  viien he i s  in  one p a r t  of the f i e ld  he w i l l  remember what 
was p re sen t in  o th e r p a r ts .  T h ird , one would need to  know th e  f a c ts  con­
cerning th e  in fe ren ce  a b i l i t i e s  of th e  indiv idual»  Tolman believed  th a t  
th e  s p e c if ic  apparatus in  term s of laws and p r in c ip le s  governing th ese  
th in g s  are  not ye t known» (26:151-152)
The d e -a c q u is itio n  o f f i e ld  expectancies i s  assumed to  tak e  place 
when the  s tru c tu re  o f the f ie ld  i s  so changed th a t  th e  o r ig in a l  expec­
ta n c ie s  a re  no longer su itab le*  In  th i s  environment, d e -a c q u is itio n  
tak es  place* (26:152)
True fo rg e tt in g ,  weakening as a r e s u l t  o f  th e  mere passage of 
tim e , does tak e  p lace  w ith  f i e ld  expectancies» N either cathexes nor 
equivalence b e l ie f s  are  fo rg o tte n ; however, p a r t ic u la r  environm ental 
lay o u ts  th a t  are not experienced fo r  a long time are fo rg o tte n  according 
to  th e  s o r ts  o f laws th a t  th e  G esta lt p sycho log ists  have uncovered» The 
remanbered environmental layou t becomes changed—e ith e r  s im p lif ied  or 
sharpened, as w e ll as weakened by th e  mere passage of time» Some fea­
tu re s  may become enhanced, some e i th e r  minimized o r dropped, and some 
wholly new fe a tu re s  may be added* (26:152)
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F ie ld -co g n itio n  modes. —The f in a l  form and range of any f ie ld  
expectancy i s  a fu n c tio n  not only o f r e p e t i t io n  but a lso  o f percep tion  
and in fe ren ce . The modes o f fu n c tio n in g  of p e rcep tio n , memory, and 
in fe ren ce  were c a lle d  f ie ld -c o g n it io n  modes by Tolman. He a sse rte d  th a t  
during a  lea rn in g  experiment a s p e c if ic  new f ie ld  expectancy might be 
acqu ired , but th a t  new ways of p e rce iv in g , remembering, and in fe rr in g  
might be acquired a lso . These new f ie ld -c o g n itio n  modes w i l l  then be 
u t i l i z e d  by the  given organism in  s t i l l  o th er environm ental set-ups» 
(26:14$)
The area  o f f ie ld -c o g n it io n  modes i s  where Tolman sa id  th a t  he 
f e l t  le a s t  con fiden tj and sometimes he re fe rre d  to  the p e rcep tu a l, 
memorial, and in f e r e n t ia l  modes as " lo re s ."  He d iscussed  experim ents in  
which su b jec ts  used s lig h t m arks, although o fte n  not consciously  p e r­
ceived , as s ig n a ls  th a t  cards were in  shadow and were a c tu a lly  l ig h te r  
than  th e  shadow might indicate»- He thought th a t  in  so f a r  as th is  te n ­
dency would t r a n s f e r  to  new s itu a tio n s , i t  would be an example of an 
acquired p e rcep tu a l lo re ,  (26:152)
He thought th a t  memorial lo re  i s  r e la t iv e ly  simple» The p r in c i­
p le  seéms to  be th a t ,  i f  a c e r ta in  sequence o f events has occurred once, 
t h i s  same sequence of events i s  l ik e ly  to  recu r on subsequent occasions. 
The complementary p r in c ip le  i s  th a t  o f p ro b a b i l i t ie s  o f occurrence and 
enables the  su b jec t e i th e r  to  expect or to  remember not one hundred per 
cent sequences bu t probable sequences, (26:152-153)
The in f e r e n t ia l  mode in  i t s  sim plest form would be to  a consider­
ab le  ex ten t in n a te  lik e  th e  p e rcep tu a l mode and th e  memorial mode. I t  
would co n s is t o f th e  simple ru le s  of space, tim e , fo rc e , and q u an tity ;
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and th e  ru le s  are c a rr ie d  around from one s p e c if ic  s i tu a t io n  to  another 
and govern our apprehensions (our s p e c if ic  f ie ld  expectancies) fo r  each 
new environm ental f i e ld .  (26s153)
Tolman thought th a t  the  conditions and th e  laws fo r  th e  a c q u is i­
t io n , d e -a c q u is itio n , and fo rg e tt in g  o f the  p e rcep tu a l, memorial, and 
in f e r e n t ia l  modes were areas in  which th e re  i s  as y e t very  l i t t l e  in fo r ­
mation. (26:153)
Drive d isc rim in a tio n . —Tolman was convinced th a t ,  from some 
experim ents on la te n t  le a rn in g , i t  was c le a r  th a t  in d iv id u a ls  were o ften  
unable to  d isc r im in a te  between various d r iv e s—hunger and t h i r s t ,  fo r 
in stan ce . In  some experim ents, th e re  were d i f f i c u l t i e s  in  the  r a t s  
knowing whether to  a c t so as to  reduce a hunger d riv e  o r to  a c t to  reduce 
a t h i r s t  d r iv e . In  o th e r experim ents, th e  a b i l i t y  to  d isc rim in a te  was, 
however, lea rn ed . (26:145-146)
The d i f f i c u l ty  shown in  r a t s  o f d isc rim in a tin g  between one d riv e  
and ano ther, Tolman be lieved  to  be p resen t a lso  in  human beings. He be­
liev ed  th a t  s im ila r  lea rn in g s  a re  req u ired  o f human beings and th a t  th e  
ta sk  of psychotherapy o fte n  was to  help  th e  p a tie n t to  le a rn  to  d iscrim ­
in a te  h is  r e a l  d riv e s  and needs. Again though, Tolman sa id  th a t  th e re  
are alm ost no experim ental d a ta  fo r  e i th e r  r s t s  o r men as to  how one 
le a rn s , u n lea rn s , and fo rg e ts  th ese  d riv e  d isc rim in a tio n s . (26:153)
Motor p a t te rn s . —Toim..'r. does not ho ld , as do most b e h a v io r is ts , 
th a t  a l l  le a rn in g  i s  th e  attachm ent o f responses to  s tim u li. Cathexes, 
equivalence b e l i e f s ,  f ie ld  expectancies , f ie ld -c o g n it io n  modes, and drive 
d isc rim in a tio n s  are  not stim ulus-response connections but a re  c e n tra l  
phenomena. Each can be expressed by a v a r ie ty  o f responses, bu t th e
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a c tu a l natuï'e o f th e  f in a l  responses i s  a lso  determined by th e  ch arac te r 
of the  motor p a tte rn s  a v a ila b le  to  th e  organism. Thus, Tolman was in te r ­
es ted  in  th e  laws and the  cond itions governing th e  a c q u is itio n  of motor 
p a tte rn s  p u re ly  as such, (26:146)
Tolman agrees w ith G uthrie th a t  th e  conditions under which a mo­
to r  p a tte rn  i s  acquired may be those  in  which th e  given movement g e ts  
the  in d iv id u a l away from th e  s tim u li th a t  were p resen t when th e  movement 
was i n i t i a t e d .  Any response th a t  goes o ff  w i l l  g e t conditioned (w ithout 
reinforcem ent) and w i l l  remain conditioned to  those cond itions because 
no o th er movements have a chance to  occur and to  d isp lace  i t .  Once th e  
movement sequence g e ts  learned  in  one s i tu a t io n ,  i t  i s  then  a v a ila b le  
and ready to  be t r i e d  in  o th er s i tu a t io n s .  These s k i l l s  are  c a r r ie d  
around as p o te n t ia l  equipment fo r  behavior in  new s itu a t io n s ,
(26:153-154)
Motor p a tte rn s  l ik e ly  do not become av a ilab le  only in  separated  
fash ion . They may be learned  in  th e  la rg e r  s e tt in g  of g o a l-d ire c te d  
a c t iv i ty .  When sp e c if ic  movements do not succeed, t r i a l  and e r ro r  
supervene and new movements ge t a chance to  become conditioned,
(26:154)
These motor p a tte rn s  may become un learned , fo r  example, through 
m od ifica tions as they  occur in  new environm ental s itu a t io n s ,  Tolman
assumes fo rg e ttin g  by po in ting  out th a t  o n e 's  s k i l l s  do seem to  g e t
ru s ty  through lack  of ex erc ise  and w ith  th e  passage of tim e, (26:154)
Summary of Sign Learning
Learning tak es  place by th e  d iscovery  of th e  in d iv id u a l th a t  a 
c e r ta in  type of response i s  in stru m en ta l in  the  s a t is f a c t io n  of h is
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fundamental d r iv e s . This lea rn in g  i s  of se v e ra l ty p es. A cathescis 
occurs as a connection between sp e c if ic  responses and s p e c if ic  ty p es  of 
g o a l-o b je c ts  o r d is tu rb a n c e -o b je c ts . An equivalence b e l ie f  occurs when 
th e re  i s  a connection between a ca thected  g oal (o r d is tu rb a n c e -o b je c t) 
and a type o f subgoal (or su b -d is tu rb an ce -o b jec t). When th e  organism i s  
rep ea ted ly  p resen ted  w ith  a  p a r t ic u la r  environm ental se t-u p  to  which he 
i s  s e n s i t iv e ,  a  f i e ld  expectancy develops. The ways o f knowing any f ie ld  
e j^ectancy  are  c a lle d  f ie ld -c o g n it io n  modes and th e  f ie ld  expectancy i s  
a fu n c tio n  of r e p e t i t io n ,  p ercep tio n , and in fe ren ce , Tolman thought th a t  
one form of le a rn in g  was d riv e  d isc rim in a tio n  because an in d iv id u a l may 
not always be ab le to  d isc rim in a te  among various drives. Some, bu t not 
a l l ,  lea rn in g  o b ta in s  by th e  attachm ent of responses to  s tim u li. The 
learn in g  of motor p a tte rn s  i s  a m atter o f stim ulus-response connections.
H ilg ard ' s b r ie f  estim ate  of p ra c tic e  as one of th e  e s s e n tia l  e le ­
ments in  Tolman's s ign  lea rn in g  i s  th a t
The law o f ex e rc ise  i s  accepted in  th e  sense of th e  f r e ­
quency w ith  which th e  s ig n , th e  s ig n i f i c a te ,  and th e  behav io ra l 
r e la t io n  between th e  two have been p resen ted . Exercise i s  not 
th e  cause of th e  i n i t i a l  s e le c tio n  of th e  r ig h t  response. Mere 
frequency w ithout "belonging" does no t e s ta b lis h  a connection.
A fter a  response has been lea rn ed , ov erex erc ise  tends to  f ix  i t ,  
making i t  unduly r e s i s ta n t  to  change, (11:215-216)
C la ss ic a l G esta lt Theory; K offka, Kohler.
W ertheimer, and Wheeler 
In tro d u cto ry  Overview
A system atic trea tm en t o f th e  p r in c ip le s  and th e  problems of 
psychology developed around th e  German word. G e s ta l t , expressing a cen­
t r a l  in te r e s t  in  th e  co n fig u ra tio n  found in  psychological percep tion . 
P a r tic u la r ly  ou tstand ing  in  t h i s  development are W ertheimer, Koffka, and
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Kohler; and th e i r  work and the men them selves soon became w ell known in  
American psychology.
In stead  of "connections" and "bonds" describ in g  the  re la tio n sh ip s  
th a t  ob ta in  between s i tu a tio n s  and some re s u lt in g  s ta te  of a f f a i r s ,  th e  
G e s ta l t is ts  ta lk ed  of " t r a c e s ." The tra c e  hypothesis i s  an involved one 
th a t  Koffka req u ired  more than  a hundred pages to  p re sen t. (15s423-528) 
E s s e n tia l ly , th e  hypothesis includes assumptions
1. That a t ra c e  i s  th a t  which p e r s is ts  from a p r io r  experience 
so th a t  i t  rep re sen ts  the  p as t in  th e  p resen t;
2. That a p resen t process i s  p o s ited  in  such a way th a t  i t  can 
e ith e r  s e le c t ,  r e a c t iv a te ,  o r communicate in  some o ther way w ith 
th e  tra c e ;
3. That w ith  th e  communication of a p resen t process w ith  a 
tra c e  th e re  i s  a  r e su lt in g  new process of r e c a l l  o r reco g n itio n .
Two words a re  o f p a r t ic u la r  importance h ere : "process" and
" tra c e ."  A process i s  th a t  which goes on because of th e  p resen t stim u­
la t in g  s i tu a t io n ;  th e  t ra c e  i s  the  r e s u l t  (what i s  l e f t  over) o f e a r l i e r  
p rocesses.
Some processes are  dependent on s tim u li .  When th ese  occur fo r  a 
second tim e , th e  organism may re a c t d if f e r e n t ly  because th e  second occur­
rence may be recognized as fa m ilia r . These processes may undergo change 
w ith  a  s in g le  su sta in ed  p re se n ta tio n .
I t  i s  to  be remembered th a t  in  a s so c ia tio n  as a b a s is  fo r  rep ro ­
du c tio n , any group o f s tim u li th a t  rep re sen ts  a considerab le  f ra c t io n  of 
th e  o r ig in a l  c o n s te lla t io n  of s tim u li w i l l  no t n e c e ssa r ily  reproduce 
those p a r ts  of th e  o r ig in a l  process whose s tim u li are  not a c tu a lly  given. 
R ather, th e  m issing elements may be such th a t  th e  remaining p a r ts  o f th e  
c o n s te lla tio n  no longer suggest e i th e r  th e  fu n c tio n a l whole or th e
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o r ig in a l  p rocess; and, consequently , th i s  new process w i l l  not be able 
to  reproduce anything on th e  b a s is  o f th a t  t r a c e .  A ctua lly , rep roduction  
w i l l  be r e s t r i c te d  to  those  cases in  which th e  p rocess a c tin g  as th e  ex­
c i ta n t  of rep roduction  i s  s u f f ic ie n t ly  s im ila r  to  a p a r t i a l  process of 
th e  o r ig in a l  whole to  suggest th a t  whole. Reproduction a lso  w i l l  be much 
more r e s t r ic te d  when and i f  th e  o rg an iza tio n  o f the  e3{citant becomes 
fo re ig n  by being embedded in  a somewhat d if f e r e n t  environment.
(17;311-315)
Laws R elating  to  G esta ltism : The Law o f Pragnanz
The general guiding p r in c ip le  regard ing  psycho log ica l o rganiza­
t io n  i s  somewhat summed up in  what was c a lled  th e  Law o f Pragnanz. The 
German word, although no t t r a n s la te d  in  any l i t e r a t u r e ,  c a r r ie s  w ith  i t  
th e  in te n t  o f "compact but s ig n if ic a n t ."  B r ie f ly , i t  i s  form ulated to  
s ta te  th a t  psycholog ical o rg an iza tio n  w i l l  always be as "good" as p re ­
v a il in g  cond itions w i l l  allow . Good i s  not d e fin ed , but i t  embraces such 
p ro p e rtie s  as r e g u la r i ty ,  symmetry, s im p lic ity , and so on. (13:110)
Wertheimer supposed th a t  th e  Pragnanz p r in c ip le  was re g u la rly  in  
evidence in  th e  p e rso n a l, s o c ia l ,  and p o l i t i c a l  con tex ts  as might be 
found in  p o l i t i c a l  d iscu ss io n  and p o l i t i c a l  view s. I t  would be re a liz e d  
in  th e  almost i r r e s i s t i b l e  tendency, th e  s trong  d e s ir e ,  to  g e t  a t a 
simple and d e c is iv e  s tru c tu r iz a t io n  of the  f i e ld .  There would be an a t ­
t r a c t io n  toward g e tt in g  a t  a c le a r -c u t o r ie n ta tio n  so as to  ac t sen sib ly  
and not be b lin d  to  th e  im p lica tio n s  o f th e  to p ic  a t  hand. (28:199)
Of th e  laws f i r s t  enunciated by W ertheimer, fo u r in  p a r t ic u la r  
were accepted by Koffka. These are  th e  laws of s im i la r i ty ,  proxim ity .
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c lo su re , and good co n tin u a tio n . They a lso  serve as fu r th e r  exp lanation  
and c la r i f ic a t io n  o f th e  Pragnanz p r in c ip le .
The law of s im i la r i ty . —According to  th e  law o f s im ila r i ty ,  
s im ila r  th in g s  tend  to  be perceived  as a group. As an example, on e n te r ­
ing a room, one sees th e  people w ith in  i t  as a group of people ra th e r  
th an  as so many in d iv id u a ls  who b a s ic a l ly  have no re la t io n s h ip  w ith  one 
ano ther. They are  a group o f  people d is t in c t  from the o th e r o b jec ts  in  
th e  room and somewhat d i s t i n c t  from s p a tia l  r e la t io n s h ip s .  On rem aining 
in  th e  room fo r  a leng th  o f  tim e , a new o rg an iza tio n  may take p lace  so 
th a t  one now fe e ls  a  p a r t  of a group th a t  was a t  f i r s t  e x te rn a l to  him­
s e l f ,  I f  th e re  are circum stances (such as a no tab le  d iffe ren ce  in  th e  
mode of d re ss )  th a t  mark one as d i s t in c t  from th e  o th e rs , he f e e ls  out of 
p lace  even when no s o c ia l m istake has been made. There i s  th e  constant 
reco g n itio n  th a t  one o f  the members w i l l  not f i t  in to  a group of s im ila r  
in d iv id u a ls . That i s ,  th e  o rg an iza tio n  would be more n early  "good" ex­
cept fo r  th e  uncom fortable d is s im ila r i ty .  (15s654)
The law of p rox im ity . —The fa c to r  o f p rox im ity , in  which item s 
th a t  are  close to g e th e r  tend  to  appear as a group, i s  easy to  i l l u s t r a t e  
w ith do ts and l in e s .  Two i l lu s t r a t io n s  fo llow . (15:164)
•  •  e  o 9 0  0 0 e o  0
/ /  / /  / /  / /  / /  /
In  both  in s ta n c e s , th e  n ea re r item s tend to  appear as p a ir s .
These d o ts  and l in e s  u n ite  in  such a way th a t  th ey  appear as a group of 
p a ired  item s and th e  e n t i r e  group can be e a s i ly  perceived  a t  a tim e. By  
giv ing  sp e c ia l a t te n t io n ,  th e  more d is ta n t  ones can be seen as p a ir s j  bu t
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t h i s  i s  not easy to  do. Also, seeing two of th e  d istc in t ones as p a irs  
causes th e  observer to  lo se  much a b i l i ty  to  recognize o th er s im ila r  p a irs  
a t  th e  same tim e. The n ea re r  ones appear e a s i ly  as p a ir s  and ga in  in  
s t a b i l i t y  by in c reasin g  th e  number of "paired" groups. There a re , of 
course, l im its  to  th i s  laws when the  d is tan ce s  become too  g re a t ,  no 
u n if ic a tio n  occurs. Moreover, th e  sh o rte r  th e  intramembral d is ta n c e , the 
more s ta b le  th e  u n it w i l l  be. (15s164)
The law of c lo su re . —This law a s s e r ts  th a t  closed areas seem to  
be s e lf - s u s ta in in g , s ta b le  o rg an iza tio n s . This could be i l l u s t r a t e d  by 
e i th e r  an enc losu re , a c i r c l e ,  a square, o r  any number of o th er closed 
f ig u re s —e ith e r  geometric o r o th e r, (15:151)
A dditional proof of t h i s  tendency can be shown in  th e  reproduc­
t io n  of f ig u re s  th a t  produce closed o rg an iza tio n  ag a in s t the fa c to r  of 
p roxim ity  as can be seen in  th e  follow ing i l l u s t r a t i o n .
j c j r j r j
I f  th e  proxim ity fa c to r  p rev a ile d , th e  v e r t ic a l  l in e s  th a t  a re  n ea res t 
each o th e r  should form them selves in to  p a ir s .  T h is, however, does not 
tak e  p lace . The v e r t ic a l  l in e s  th a t  form them selves in to  groups are 
th o se  which are th re e  tim es the  d is tan ce  as those which might have ap­
peared as p aired  l in e s  by th e i r  proxim ity. A closed space seems to  be 
" im plied ,"  and c lo su re  tak es  p lace  u t i l iz in g  those  l in e s  necessary  to  
e f fe c t  i t .  The sugges'^.ed closed space tak es  on o rg an iz a tio n a l s ta b i l i ty .  
(15:167- 168)
The law of good c o n tin u a tio n . —This law r e fe r s  to  th e  tendency of 
c e r ta in  form to  appear to  continue i t s  suggested form even beyond the
78
a c tu a lly  e x is te n t p a r ts  o f th e  form. For example, a s tr a ig h t  l in e  i s  a 
more s ta b le  s tru c tu re  than  a broken one; and, o th er th in g s  equal, o rgan i­
z a tio n  w i l l  occur in  such a way th a t  a s tr a ig h t  l in e  w i l l  continue as a 
s tr a ig h t  l in e .  G eneralizing fu r th e r ,  a  c i r c le  w i l l  continue as a c i r c le ,  
an e l l ip s e  w i l l  continue as an e l l ip s e ,  and so on, (15:153)
An example i s  given in  which e x te rn a l fo rces  prevent good con­
tin u a tio n , In  th e  follow ing f ig u re ,  th e  r e s u l t  i s  an e s th e t ic a l ly  
unpleasant im pression because th e  proper con tinuation  of th e  four semi­
c i r c le s  i s  in te rru p te d . (15:153)
The E ffe c ts  of R ep e titio n  
R ep e titio n  in  m o s tis itu a tio n s  i s  linked  w ith le a rn in g . In  some 
cases, an a c t iv i ty  improves through p ra c tic e  while in  another case th e re  
may not be lea rn in g . I f  t h i s  i s  t r u e ,  th e  reason  must be th a t  the  t ra c e s  
are  d if f e r e n t  in  the  two kinds o f p ra c tic e  so th a t  th e  d iffe ren ce  
accounts fo r  th e  d iffe ren ce  in  th e  e f fe c ts  of p ra c tic e . This does 
not mean th a t  the  t ra c e s  o f  th e  two accomplishments are  d if f e r e n t .
R ather, th e  conditions under which th e  a c t iv i ty  took p lace are  d if f e re n t .  
For exançjle, when a ch ild  p lays w ith a ty p ew rite r before he can read and 
w r ite ,  no gain  in  typew riting  a b i l i t y  may be brought about. Another p er­
so n 's  m anipulating the  ty p ew rite r  might r e s u l t  in  a gain  in  typew riting  
a b i l i ty ,  (15:537)
G enerally , th e  tra c e  f i e ld ,  a remnant o f a process d is t r ib u t io n ,  
has nothing in  i t  th a t  would make the  process d is t r ib u te  i t s e l f  in  any
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d ire c t io n  th a t  i s  d if f e re n t  from th e  one to  which i l  owes i t s  very 
ex is ten ce . I t  i s  o rd in a r i ly  seen in  p ra c tic e  th a t  th e  r e p e t i t io n  o f an 
a c t iv i ty  w i l l  c re a te  an aggregated t r a c e  system. This tra c e  system i s  
such th a t  th e  a c t iv i ty  w i l l  become more s ta b le  and re g u la r . Thus, t h i s  
s t a b i l i t y  and r e g u la r i ty  exclude v a r ia t io n  in to  a very  d if f e re n t  
a c t iv i ty —a c t iv i ty  B ra th e r  than a c t iv i ty  A, fo r  example. (15^537)
I t  i s  to  be noted th a t ,  g e n e ra lly  speaking, i f  a p a r t ic u la r  ac­
complishment invo lves c e r ta in  a sp e c ts , any improvement can occur only 
in  those  asp ec ts  which were rep resen ted  in  th e  p rocess and th ereb y  l e f t  
in  the t ra c e  system. In  the  performance o f a p a r t ic u la r  accomplishment, 
an aspect which was accomplished bu t not a c tu a lly  performed w i l l  no t be 
a ffe c te d  by th e  p ra c tic e . This i s  t ru e  even though o th e r asp ects  o f th e  
accom plislm ent, p resen t in  the  perform ance, may have been g re a tly  a f fe c ­
te d  by th e  perform ance. (15s537)
R ep e titio n  of e i th e r  an occasion o r th e  same accomplishment may 
have two very  d if f e re n t  e f fe c ts  on le a rn in g . On one hand, i t  g ives an 
opportun ity  fo r  a p a r t ic u la r  process to  occur fo r  th e  f i r s t  tim e. U n til 
th e n , i t  has had no in flu en ce  on l a t e r  perform anceg l a t e r ,  i t  may. On 
th e  o th e r hand, once a  p a r t ic u la r  p rocess has occurred , each r e p e t i t io n  
w i l l  add to  th e  p a r t ic u la r  tra c e  system or aggregate and thereby  ex e rt an 
in fluence  on l a t e r  perform ances. Thus, because re p e t i t io n s  have a d i f ­
fe re n t fu n c tio n  befo re  and a f te r  th e  occurrence of a  p a r t ic u la r  a sp ec t, 
mere counting o f r e p e t i t io n s  does n o t, o f i t s e l f ,  provide a very  valuab le  
means fo r  b e t te r  m derstanding o f th e  le a rn in g  process u n less  i t  i s  
known beforehand th a t  th e  process in  which one i s  in te re s te d  occurred a t  
th e  f i r s t  r e p e t i t io n .  (15:538)
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R ep e titio n  can, w ithout a doubt, be a very powerful f a c to r  in  
s ta b i l iz in g  t r a c e s .  I t  i s  to  be noted , however, th a t  th e  r e p e t i t io n  
does not mean th e  s treng then ing  o f one t r a c e ,  but the  b u ild in g  up o f a 
tra c e  system composed o f as  many tra c e s  as th e re  have been r e p e t i t io n s .  
The im portant th in g  in  t h i s  case i s  th a t  th e re  i s  a lo ss  o f co n so lid a tio n  
of a s in g le  in d iv id u a l t r a c e ,  but t h i s  lo s s  i s  accompanied by a gain  in  
the  s t a b i l i t y  of th e  t ra c e  system. In  le a rn in g  a p a r t ic u la r  s k i l l ,  th e  
in d iv id u a l lesso n s  which took p lace  are  soon fo rg o tten ; and th e  clumsy 
movements in  th e  e a r ly  le sso n s  w i l l  have become im possible. What has 
happened i s  th a t  th e  t ra c e s  of th e  f i r s t  lesso n s  have become changed by 
th e  aggregate t ra c e s  produced by th e  many r e p e t i t io n s ,  and th i s  aggregate 
of tra c e s  i s  re sp o n sib le  fo r  th e  improvement o f th e  s k i l l .  (15s545)
Koffka p o in ts  out th a t  th e re  i s  a  p o ss ib le  coibTlict between two 
kinds o f a v a i l a b i l i ty  of th e  communication between a sp e c if ic  tr a c e  and 
a p rocess . He suggests th a t  th e  q u estio n  of how tra c e s  become a v a ilab le  
fo r  such new processes cannot be answered; however, he con tinues, th e  
conclusion i s  f a i r l y  sa fe  th a t  cond itions th a t  make a t ra c e  more and more 
a v a ilab le  fo r  th e  mere r e p e t i t io n  of one process w i l l  o ften  make i t ,  a t  
th e  same tim e , le s s  a v a ila b le  fo r o ther p rocesses. Thus, cau tions 
Koffka, an educator should be e sp e c ia lly  conscious of h is  aims when he 
decides to  apply d r i l l  as a  lea rn in g  a id : th e  d r i l l  th a t  w ill .n o  doubt
make th e  t r a c e s  more and more av a ila b le  fo r  one kind o f a c t iv i ty  may a t  
th e  same time narrow th e  range of a v a i la b i l i ty .  (15:545)
I t  i s  noted by Koffka, as w e ll as o th e r  p sy ch o lo g is ts , th a t  repe­
t i t i o n  may lead  to  bad h a b i ts ,  as w e ll as good ones. Therefore, the  
e a r ly  in c o rre c t lea rn in g  may make i t  very  d i f f i c u l t  to  perform  in  a more
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d e s ira b le  way l a t e r . I t  i s  d i f f i c u l t  to  le a rn  to  pronounce a word cor­
r e c t ly  a f te r  one has acquired a h ab it o f pronouncing i t  in c o r re c tly . In  
th e  a c q u is itio n  o f a motor s k i l l ,  one may e a s i ly  s t a r t  "wrong" and then  
acquire bad h a b its  th a t  w i l l  prevent one from r e a l ly  performing th e  
a c t iv i ty  in  the d es ired  way. In  those cases, p ra c tic e  does not lead  to  
an optimum from th e  po in t of view of adjustm ent to  a sp e c ific  s i tu a t io n  
although m od ifica tions produced through such bad p ra c tic e  may have a 
d ire c tio n  toward th e  f in a l  a im. This p o s itio n  o f Koffka in  no way con­
f l i c t s  w ith  Dunlap's p o s itio n  th a t  a bad h ab it i s  o fte n  more e a s ily  
broken by r e p e t i t io n .  R ather, in  th e  cases considered by Dunlap, th e  
r e p e t i t io n  tak es  p lace w ith  the knowledge th a t  i t  i s  bad; and p ra c tic in g  
w ith th e  knowledge th a t  a h ab it i s  bad in troduces an e n tire ly  new se t of 
cond itions, (I5s536)
The ease of communication between a tra c e  and a process may not 
remain constan t. A fter th e  learn in g  p ro cess , th a t  which was learned  does 
not simply decay by th e  mere passage of tim e. R ather, a form of a c t iv i ty  
th a t  i s  s im ila r  to  th e  th in g  learned may cause a  considerable amount of 
re tro a c t iv e  in h ib i t io n  immediately a f t e r  the lea rn in g  period ; and the  
lea rn in g  i s  not so e a s i ly  re c a lle d . However, d istu rbances to  r e c a l l  
th a t  occur l a t e r  do not seem to  have th e  same e f fe c t .  As th e  tra c e  
grows o ld e r , i t  does not seem as su scep tib le  to  re tro a c tiv e  in h ib it io n  as 
i t  does immediately follow ing the learn in g  perio d , (16 :33-37 , 149=136) 
Kohler in d ic a te s  th a t  d istu rbance to  re te n t io n  may occur a lso  
when the d is tu rb in g  a c t iv i ty  occurs immediately before  lea rn in g . He 
c a lle d  t h i s  "p roactive  in h ib i t io n ," R etroactive in h ib i t io n  i s  s tro n g er 
th e  more c lo se ly  subsequent p rocesses resemble o r ig in a l  le a rn in g , and i t
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i s  a lso  tru e  th a t  m ental work which precedes lea rn in g  w i l l  d is tru b  r e ­
te n t io n  the more so i f  th e re  i s  g re a te r  s im ila r i ty .  (l6 ;33-37 j 149-156)
The A cqu isition  of S k i l l  
In  the  development o f  th e  tra c e  th e o ry , Koffka r e l ie d  ra th e r  
heav ily  on th re e  foundations. These foundations were tem poral u n i ts ,  
r e c a l l  (rep ro d u c tio n ), and reco g n itio n . In  th ese  th re e  fu n c tio n s , th e  
past i s  somehow presen t in  th e  accomplishment of th e  moment. One f a c t ,  
as a l a t e r  fa c t  (or a c t iv i ty ,  e t c . ) ,  fo llow s upon and stands in  a d e f i ­
n i te  re la tio n s h ip  to  preceding ones. One r e c a l l s  a former experience or 
recognizes a p resen t o b jec t as having been encountered in  th e  p a s t. In  
th ese  cases, th e  past i s  continued in  th e  p resen t datum. This i s  not 
d e s c r ip tiv e ly  accu ra te , however, in  the case of an acquired s k i l l .  The 
experience of a s k ille d  performance today has a much le s s  sp e c ific  r e l a ­
t io n  to  th e  p as t than  do th e  th re e  functions ju s t  mentioned. The p o l­
ished  perfoimance of th e  p resen t s k i l l  i s  fu n c tio n a lly  re la te d  to  former 
experience, but i s  not a rep roduction  o f th e  clumsy performance in  th e  
p a s t. F u rth er, th e  a c q u is itio n  of a s k i l l  (such as typew riting ) does not 
mean th e  a b i l i ty  to  do a s p e c if ic  th in g  but to  perform  in  a wide v a r ie ty  
of ways. I t  i s  not th a t  one has learned  to  make a sm all number of very 
sp e c if ic  movements but th a t  he can ac t in  th e  proper way in  a wide 
v a r ie ty  of ever-changing s i tu a t io n s ,  (15".506)
A fter accepting th e  f a c t  of improvement by p ra c t ic e ,  how does 
one account fo r th is  improvement in  term s of tra c e -p ro c e ss  dynamics? A 
process cannot be improved by re p e ti tio n  before  th e  process has occurred. 
No m atte r how p rim itiv e  th e  f i r s t  occurrence o f the process may appear in  
comparison w ith i t s  l a t e r  s ta g e s , i t  must occur in  order th a t  improvement 
may take  place. (15:553)
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Improvement by p ra c tic e  r a is e s  th e  q u estio n  of why r e p e t i t io n  has 
th e  e f fe c t  th a t  i t  does. A c e r ta in  performance leav es  a t ra c e ;  th e re ­
fo re ,  improvement must be due to  the e f fe c t  of t h i s  t r a c e .  I f  th e  tra c e  
i s  not s ta b le ,  i t  i s  under s t r e s s  toward s ta b i l i t y .  T herefore , i t s  f ie ld  
in flu en ce  w il l  be such as to  produce a process t h a t ,  in  i t s  tu rn ,  w i l l  
r e a c t  on th e  tra c e  so as to  make i t  more s ta b le .  That i s ,  th e  t ra c e  
would not favor a  mere recu rrence  of th e  old p rocess to  which i t  owes i t s  
ex isten ce  but ra th e r  th e  occurrence o f a more s ta b le  p rocess. In  t h i s  
way, th e  t ra c e  would lead  to  improvement. (15s553-555)
Koffka considered th e  low su rv iv a l value of an u n stab le  tr a c e  as 
ag a in s t th e  high su rv iv a l value of a s ta b le  tr a c e  system. Also re la te d  
i s  th e  tendency of an u n stab le  t r a c e ,  before i t  d is in te g ra te s ,  to  change 
in  th e  d ire c t io n  of g re a te r  s t a b i l i t y .  This would be com patible w ith  the  
fa c t  th a t  a performance a f t e r  a period of r e s t  i s  o fte n  b e t te r  than  a t 
any prev ious learn in g  p e rio d . I f  experim ental work should e s ta b lis h  th i s  
po in t g i t  would a lso  ex p la in  one of th e  b e s t e s ta b lish e d  f a c ts  o f le a rn ­
ings th e  advantage of d is t r ib u t in g  th e  r e p e t i t io n s  over a long period  of 
tim e as  compared w ith  t h e i r  accum ulation in  a few la rg e  b locks. 
(15:554-555)
Wheeler (30:376) noted t h a t ,  whenever th e  development o f muscular 
s k i l l  i s  involved in  le a rn in g , th e  f i r s t  performance i s  both gross and 
awkward. This occurs because th e  performance i s  u n d if fe re n tia te d . Those 
s k i l le d  responses th a t  are c h a ra c te r is t ic  o f l a t e r  performance in  th e  
lea rn in g  process occur because d i f f e r e n t ia t io n  causes a  g re a te r  ccm- 
p le x ity  of f in e r  muscular adjustm ents and because th e re  i s  a g re a te r  sub­
o rd in a tio n  of th e  re fin ed  movements to  th e  t o t a l  p a tte rn .
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The Idea o f  In s ig h t 
G es ta lt psychology i s  no tably  in  c o n tra s t w ith  some o th e r ap­
proaches in  i t s  in c lu s io n  of in s ig h t . Wheeler (29:185) made sp e c ia l 
e f fo r t s  to  exp la in  in s ig h t . In s ig h t is^, he s a id ,  "a f i e ld  p ro p erty  of 
th e  response when viewed from th e  po in t of view of th e  su b je c t."
An organized response c h a r a c te r is t ic a l ly  i s  d ire c te d  toward a r e ­
mote end. When a new s tim u lu s-p a tte rn  p re sen ts  i t s e l f ,  movements are  
s t i l l  d ire c te d  toward a remote end; but th e  o rg an iza tio n  i s  a  new one. 
F req u en tly , depending on how much th e  s itu a t io n  has been changed, th e  new 
response i s  co rrec t th e  f i r s t  time in  reaching  the  goal because th e  a c t­
ing  organism has e i th e r  a  grasp or an understanding of th e  new s i tu a t io n  
w ithout actual^experience in  th a t  s i tu a t io n . (29:191-192)
Wheeler (29:191-192) gave th re e  c r i t e r i a  fo r  d escrib in g  in s ig h t.  
F i r s t ,  behavior i s  m odified and r e s u l t s  in  c o rre c t responses the f i r s t  
tim e. The second i s  th a t  responses are tran sp o sab le  from one problem 
to  ano ther. T hird , th e re  must be such c o n fig u ra tio n a l ch a rac te r of the  
response th a t  i t  i s  a re a c tio n  to  a t o t a l  p a t te rn  of s tim u li. That i s ,  
responses may be made to  e i th e r  "the dimmer o f two l ig h ts "  o r "the darker 
of two grays" ra th e r  than  to  e i th e r  an abso lu te  l ig h t  in te n s i ty  or an 
abso lu te  shade of gray.
According to  Wheeler (29:270-271), growth includes both m atura- 
t io n a l  growth and lea rn in g  th a t  i s  a growth and discovery  p rocess.
Growth as lea rn in g  expresses i t s e l f  in  two ways: as in s ig h t in to  new
s itu a t io n s  and as th e  making of new muscular co o rd in a tio n s. Moreover, 
lea rn in g  involves the  understanding of th e  new problem as a whole. Be­
hav ior i s  sa id  to  follow  laws th a t  do not perm it of lea rn in g  by p a r ts  so
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th a t  th e  "p a rt method" i s  a c tu a lly  an i l lu s io n .  When the  ta sk  i s  too 
long o r too  d i f f i c u l t  to  be learned  by the  "unmodified" whole method, 
a m ediating method must be employed; ye t a l l  m a te r ia l presented  fo r  
lea rn in g  should con tain  as much lo g ic a l  form and coherence as p o ssib le . 
The problem i s  in  th e  se le c tio n  of co n d itio n s, under laws of wholes, 
fo r  optimum le a rn in g . F u rth e r, lea rn in g  i s  in e f fe c tiv e  in  p roportion  
to  i t s  dependence upon sheer r e p e t i t io n  and d r i l l .
Summary of G es ta lt Theory 
The G esta lt system revolves around a system o f tra c e s  th a t  are 
in stru m en ta l in  communication between a p resen t process and an e a r l i e r  
p o s it .  The in te ra c tio n  o f t r a c e s  and processes i s  such th a t  they  obey 
laws th a t  have a p a r t ic u la r  c e n tra l  tendency toward some type of c le a r  
and d ec is iv e  s tru c tu r iz a t io n  of th e  f ie ld .
Learning i s  in te g ra l ly  lin k ed  w ith r e p e t i t io n ,  and through repe­
t i t i o n  various lea rn in g s  may tak e  p lace . In  g en era l, an a c t iv i ty  asso­
c ia te d  w ith  a t ra c e  system w i l l  become more s tab le  and re g u la r  through 
r e p e t i t io n  ra th e r  th an  vary  in to  something q u ite  d i f f e r e n t .  However, 
r e p e t i t io n  of the occasion tends not only toward s t a b i l i t y  on the  one 
hand but a lso  to  make opportun ity  fo r  o ther processes to  occur fo r the  
f i r s t  tim e; th u s , a d if f e r e n t  kind of performance may occur in  r e la t io n  
to  t h i s  tra c e  system l a t e r  on. R ep e titio n  or d r i l l  th a t  makes tra c e s  
more av a ila b le  fo r  one a c t iv i ty  may a lso  make th ese  le s s  av a ilab le  fo r 
o th e r a c t iv i ty .
An acquired s k i l l  i s  in  some ways unique. The performance of th e  
s k i l l  i s  le s s  re la te d  to  s p e c if ic  past occasions than  i s  g en era lly  tru e  
of o th e r le a rn in g . The performance of th e  s k i l l  a c tu a lly  involves
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f a c i l i t y  in  a wide range of changing s itu a t io n s  ra th e r  than  f a c i l i t y  in  
a few sp e c if ic  movements.
P rac tic e  improves performance in  a c e r ta in  s k i l l  because i t  g ives 
o p p o rtu n itie s  fo r  new processes to  communicate w ith  t r a c e s  and because 
th e  i n s t a b i l i t y  o f c e r ta in  tra c e s  in  th e  tra c e  f ie ld  produce e f fe c ts  th a t  
tend toward a change fo r  g re a te r  s t a b i l i t y  in  the p rocess.
Learning i s  not explained e n t i r e ly  by condition ing  e i th e r  through 
r e p e t i t iv e  p re se n ta tio n s  o f stim ulus and response or through t r i a l  and 
e r ro r . The le a rn e r  i s  o ften  able to  comprehend th e  f ie ld  as a whole, and 
through t h i s  in s ig h t , he i s  able to  respond to  a new s i tu a t io n  in  a cor­
r e c t  manner on the  f i r s t  t r y .  As a  m atter of f a c t ,  th e  comprehension of 
re la tio n sh ip s  i s  fundamental in  lea rn in g .
H ilg a rd 's  b r ie f  estircaue o f p ra c tic e  as one of th e  e s s e n tia l  e le ­
ments in  'le s ta i t  th eo ry  i s  th a t
Changes go on w ith in  r e p e t i t io n ,  not as a r e s u l t  o f r e p e t i t io n .  
P ra c t ic a l ly  a l l  p sycho log ists  now agree th a t  th i s  i s  so , but they  
d i f f e r  w ith regard  to  the p e r t in e n t processes which go on w ith in  
th e  r e p e t i t io n s .  From th e  g e s ta l t  p o in t o f view, r e p e t i t io n s  are  
successive exposures, b ring ing  to  l ig h t  re la t io n s h ip s  to  e n te r  
in to  r e s t ru c tu r iz a t io n .  To Koffka, they  a lso  make p o ssib le  th e  
co n so lid a tio n  of tra c e  system s, which i s  as near as any g e s ta l t  
p sycholog ist comes to  saying th a t  responses become fix ed  by 
r e p e t i t io n .  (11:252)
CHAPTER III
INVENTORS» VIEWS CONCERNING THE ROLE OF PRACTICE 
IN CONNECTION WITH THE LEARNING OF SHORTHAND
The purpose of t h i s  chap ter i s  to  a s c e r ta in  and combine id eas  
from th e  in v en to rs  o f  th e  Gregg system o f shorthand (John Robert Gregg, 
Louis A„ L e s lie , and Charles E„ Zoubek)» These men have s u b s ta n t ia l ly  
in fluenced  teach in g  method and, consequently , some lea rn in g  co n d itio n s.
John Robert Gregg developed h is  f i r s t  in te r e s t  i n  shorthand a t 
about th e  age of te n . He chose th e  O dell v e rs io n  (? ls5 ) o f a system by 
Samuel T aylor, published  in  1786. Success w ith  th a t  system was followed 
by an in c reased  and broadened in te r e s t  in  o th e r systems as w e ll. There­
upon, he not only learned  o th e r systems bu t a lso  gave much s tu d y , ex­
p lo ra tio n , and thought to  a comparison o f th e  m erits  o f v ario u s  systems. 
(71:4-6)
In  188$, a t th e  age of e ig h teen , he saw h is  f i r s t  e f f o r t s  a t  in ­
ven ting  a shorthand system culm inate in  th e  p u b lic a tio n  o f a system 
c a lle d  S c rip t Phonography. The p lans had been made w ith  another man, but 
Gregg rece ived  no reco g n itio n  when th e  work appeared under th e  o th er 
man’s name as  so le  au thor. Em bittered bu t not stopped, Gregg continued 
h is  e f fo r ts  a t  producing an id e a l  system. His own p u b lic a tio n  d id  appear 




The f i r s t  American e d itio n  o f th e  system was published  in  Boston 
in  1893 as "G regg's Shorthand" which l a t e r  became "Gregg Shorthand." The 
t i t l e  was changed because "Light-Line" was a lready  re g is te re d  in  Washing­
to n  by ano ther non-shaded system , but Gregg d id  give th e  e d it io n  a sub­
t i t l e  o f "A Light-L ine Phonography fo r  th e  M illio n ,"  The system th i s  
tim e appeared in  two p a r ts  o f 36 pages each. The pamphlets were then  
c a lle d  "P art Is The Elements" and "P art I l s  The Reporting S ty le ,"  
(34:455-458, 480)
With each re v is io n  and e d it io n ,  some change was made in  ru le s  of 
w ritin g ; and th e  number of s p e c ia lly  abbrev ia ted  words o r "word signs" 
tended to  in c rease  so th a t  th e  o r ig in a l  group o f 42 was enlarged to  159 
in  th e  rev ised  e d itio n  in  1897. These "word signs" ev en tua lly  became 
known as " b r ie f  form s," (34:455-458, 480)
The s tru g g le  to  get th e  Gregg system accepted and e s ta b lish e d  was 
a considerab le  ta sk . Modern shorthand had been w e ll developed since th e  
s ix te en th  cen tu ry , and some systems were s tro n g ly  entrenched when Gregg 
began. But th e  even tual acceptance of the  system was such th a t  Gregg 
could say in  1947, near the end of h is  l i f e ,  "The Gregg Shorthand Manual, 
has had the  la rg e s t  c irc u la t io n  of any book in  th e  world w ith in  th e  l i f e ­
tim e of the  au thor and i s  used in  th i r t e e n  d if f e re n t  languages," (71 :v i) 
The Gregg system continued to  achieve more and more prominence. 
The well-known A nniversary E d ition  appeared in  1929 w ith fu r th e r  re v is io n  
o f th e  system. With t h i s  e d itio n , th e  system reached i t s  maximum in  
memory load  fo r  th e  le a rn e r . The load  re su lte d  both from th e  number o f 
p r in c ip le s  and th e  g re a tly  increased  number of b r ie f  forms.
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L e s lie , a long-tim e employee o f Gregg, became convinced o f th e  
p r a c t ic a l i ty  o f ex tensive reading of shorthand notes as a lea rn in g  method 
in  th e  1930's .  He began to  experiment w ith  th e  method and won adherents 
to  i t  even before e i th e r  he o r the Company heid many teach ing  m a te r ia ls  to  
o f fe r . He d id , however, follow  through; and th e  "Functional Method" 
was published in  1936. L eslie  was l i s t e d  as au thor. The emphasis on 
reading may have been more apparent w ith  L eslie  but i t  d id  not belong to  
him alone. At about th e  same tim e, Gregg (36:1$) in d ica ted  to  studen ts 
th a t  they  must devote much tim e to  reading  a r t i s t i c  shorthand notes as 
a l l  expert w r ite rs  had done.
The next p u b lic a tio n  containing a re v is io n  of th e  system appeared 
in  1949 under th e  names o f Gregg, L e s lie , and Zoubek, This new "Gregg 
Shorthand S im plified" was published a f t e r  the death of Gregg, but i t  
changed the author-im age asso c ia ted  w ith  th e  system and es ta b lish ed  
L eslie  and Zoubek as co-inven to rs w ith  Gregg. Many s ig n if ic a n t changes 
took place in  th e  S im plified  e d itio n . A number o f p r in c ip le s  were 
elim inated . Some were e i th e r  elim inated  o r changed because they  were in ­
freq u en tly  needed, and some changes were made because the  in v en to rs  be­
liev ed  th a t they  could produce e i th e r  a  l ig h te r  memory load or more 
f a c i le  o u tlin e s  even though they might be longer. The number o f  b r ie f  
forms was reduced to  184 shorthand forms to  rep re sen t 227 longhand o r 
p r in te d  words.
The S im plified  e d it io n  was follow ed by th e  most recen t re v is io n , 
the Diamond Ju b ilee  S erie s  in  1963, This was another s tep  in  th e  same 
d ire c tio n  e s ta b lish e d  in  1949-—a g rea t s im p lif ic a tio n  of the  system and 
fewer b r ie f  forms. The b r ie f  foims were reduced to  129 forme th a t
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rep resen ted  148 words. The name of Gregg s t i l l  appears on the  Manual, 
to g e th e r w ith  th e  names o f L eslie  and Zoubek.^
Basic Ideas R elative to  th e  Teaching o f Shorthand 
In  th e  evo lu tion  o f th e  Gregg system of shorthand and th e  changes 
th a t occurred , th e re  can be seen concurren tly  developed ideas on teach ing  
and lea rn in g . Gregg was, o f course, th e  mastermind behind th e  system and 
most in f lu e n t ia l  in  determ ining the  teach ing  method. L e s lie , w ith th e  
approval of Gregg, assumed more and more im portantance in  determ ining 
teach ing  method. As Gregg wrote le s s  and l e s s ,  L e s lie  published more and 
more. The p rog ression  of in fluence and volume of w ritin g  continued from 
Gregg, to  G regg-L eslie , to  Gregg-Leslie-Zoubek, and to  Leslie-Zoubek.
This w r i te r  excludes h is  views in  th e  p re se n ta tio n  o f th is  
chap ter. The m a te r ia l contained in  the chap ter i s  developed from exten­
s ive  exam ination of th e  published statem ents o f Gregg, L e s lie , and 
Zoubek.
L e s lie  (65s377) b e liev es  th a t  l i t t l e  s ig n if ic a n t research  has 
been done in  business education  th a t  a f fe c ts  th e  teaching  of shorthand.
He in d ica te s  th a t  n ea rly  a l l  the  research  i s  done by candidates fo r  
m a s te r 's  and d o c to r ’s degrees and th a t  few of th e  problems which concern 
the  teach ing  of shojrthand can be s a t i s f a c to r i ly  s e t t le d  w ith in  th e  l im its  
o f e i th e r  an o rd inary  th e s is  or a d is s e r ta t io n ,
L e slie  recognizes four major groups of shorthand le a rn e rs  g ( l )  
s tenographers, (2) shorthand re p o r te r s ,  (3) shorthand te a c h e rs , and (4)
John Robert Gregg, Louis A. L e s lie , and Charles E. Zoubek,
Gregg Shorthand Manual. Diamond Ju b ilee  S e rie s  (New York: Gregg P ublish­
ing D iv ision , McGraw-Hill Book Company, I n c . ,  1963).
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shorthand in v en to rs  and e d ito rs .  In  h is  op in ion , each o f th ese  re q u ire s  
a d if f e re n t  type of lea rn in g  experience to  a t t a in  h is  d if fe re n t  p a r t ic u ­
l a r  o b je c tiv e s . The e a s ie s t  of th ese  groups to  t r a in  (and a lso  th e  most 
numerous group) i s  composed of persons w ith  a stenographic o b jec tiv e . 
These le a rn e rs  re q u ire  le s s  w ritin g  speed th an  th e  rep o rtin g  group and do 
not need th e  degree o f th e o re t ic a l  knowledge o f  th e  shorthand system r e ­
qu ired  by the  te a c h e r . L eslie  emphasizes rep ea ted ly  th a t  i t  i s  not 
necessary  fo r  th e  stenographer to  know every b r ie f  form, abbrev ia ting  
d ev ice , and th eo ry  ru le .  He holds th a t  an attem pt to  impose such knowl­
edge on the average stenographic le a rn e r  d e fea ts  i t s  own purpose by ham­
pering  th e  development o f th e  le a r n e r 's  stenographic s k i l l .  F u rth e r , he 
b e lie v e s  th a t  th e re  a re  no compensating advantages. (65s3)
Gregg (37 sU 6) d id  not share t h i s  b e l ie f  in  th i s  degree of f r e e ­
dom from observance o f a l l  p r in c ip le s . He b e liev ed  in  the advantage o f 
m astery o f "every u n i t ,  every p r in c ip le ,  every d r i l l . " Gregg urged th a t  
such m astery v i r tu a l ly  a ssu res  r e la t iv e  ease in  tak in g  un fam iliar 
d ic ta t io n .
There i s  constan t emphasis by L eslie  and Zoubek ag a in s t th e  
teach ing  of c a re fu l an a ly s is  of th e  system even when the  lea rn e r  in tends 
to  become a teach er o f i t .  L e slie  argues fo r  an order o f lea rn in g  th a t  
perm its th,e development of s k i l l  f i r s t  and th e  development of th e o re t ic a l  
a n a ly s is  o f  th e  system l a s t —i f  a t  a l l .  To do o therw ise , L eslie  main­
ta in s  (65 s437), i s  to  invoke a  s itu a t io n  in  which th e re  w i l l  be g rea t 
d i f f i c u l ty  and many f a i lu r e s .  Zoubek remarks (81:25) th a t  the  s tu d e n t 's  
s k i l l  w i l l  grow only when he i s  e i th e r  reading  or w ritin g  shorthand and 
th a t  d iscu ss in g  shorthand adds nothing to  th e  s k i l l .
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A pparently, a good perform er need not know e i th e r  how or why he 
succeeded. Thus, th e  type of lea rn in g  th a t  may be d e s ira b le  fo r  th e  
fu tu re  teach er of shorthand i s  not advantageous fo r  th e  stenographic 
le a rn e r . Perhaps, even th e  tra in in g  whioh i s  necessary  fo r  th e  teach er 
f req u e n tly  prevents him from developing in to  a good perform er. Such a 
s i tu a t io n  produces very good perform ers who are poor teach e rs  and good 
teach e rs  who are  poor perform ers, L e slie  charges t h a t ,  u n fo rtu n a te ly , 
too o fte n  th e  teach er p reven ts  h is  le a rn e rs  from becoming expert sh o rt­
hand w r ite rs  because he i n s i s t s  upon teach ing  h is  c la sse s  in  the same 
a n a ly t ic a l  way in  which he h im self learned  the  th e o r e t ic a l  im p lica tio n s 
o f th e  system, (65:435-436)
D is tin c tio n s  between learn in g  to  a c t according to  a p r in c ip le  and 
lea rn in g  to  memorize a ru le  have been prominent in  th e  l i t e r a tu r e  of th e  
in v en to rs , Gregg (55:15) advocated q u ite  e a r ly  th a t  le a rn e rs  know th e  
reason  fo r  p ra c tic e  and th a t  le a rn e rs  understand th e  p r in c ip le  to  which 
th e i r  p ra c tic e  app lied . He sa id  i t  was s u f f ic ie n t  w ith the fundamental 
ru le s  or p r in c ip le s  to  ex p la in  th a t  they  rep re sen t th e  n a tu ra l way of 
w ritin g  th e  forms, Gregg may not always have made a c le a r  d is t in c t io n  
between h is  use o f " ru le s"  and " p r in c ip le s ,"  but even th en , in  1916, he 
s ta te d  (55:25) th a t  a p r a c t ic a l  understanding o f th e  ap p lic a tio n  of a 
ru le  i s  v a s tly  more im portant than  a knowledge of th e  exact wording,
Gregg l a t e r  suggested (40:451) th a t  the  review  or study of ru le s  
m erely as ru le s  i s  o f l i t t l e  value . The value l i e s  in  th e  a b i l i ty  to  
p ic tu re  th e  a p p lic a tio n  o f th e  ru le  in  a la rg e  number o f s itu a tio n s .
The review method of applying th e  ru le s  i s  of g rea t value by c rea tin g  
w ord-building power. Again, he gave advice on le a rn in g  shorthand by
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in s tru c tin g  (35 s281-285) th a t  th e  student should not worry about th e  
wording o f th e  ru le s .  Shorthand i s  easy to  le a rn ,  he b e liev ed , by w r i t ­
ing th e  o u tlin e s  as th ey  are  g iven  w ithout w asting tim e to  question  
whether or not they  should be w r itte n  d if f e r e n t ly .
Zoubek (76 :8 ) expresses an opinion concerning th e  p rep a ra tio n  of 
shorthand u se rs . He agrees th a t  th e  ru le s  fo r  w ritin g  shorthand o u tlin e s  
must not be tau g h t to  stenograph ic  le a rn e rs | but he a lso  expresses doubt 
th a t  a knowledge of ru le s  i s  o f  any value fo r  te a c h e rs . L eslie  and 
Zoubek (68s55) are emphatic in  th e i r  opposition  to  th e  use of ru le s  in  
lea rn in g  shorthand in  saying th a t  "a t no tim e, in  any way, fo r  any re a ­
son, should th e  le a rn e r  be given any reason to  suppose th a t  shorthand 
ru le s  e x is t ."
For adequate competence in  the  performance of the  s k i l l ,  L eslie  
(65:435-436) suggests th a t  th e  id e a l t ra in in g  o f a  shorthand teach er 
would be the a c q u is itio n  of 100 words a minute of shorthand w ithout con­
scious thought o r d ire c t io n . Thus, th e  teach er would experience the  
r ig h t  kind o f s k i l l  le a rn in g  and have a chance to  observe th e  r ig h t  kind 
of s k i l l  teach in g . (The stenographic o b jec tiv e  i s  100 to  140 words a 
m inu te .) Then, only a f te r  a t ta in in g  a proper degree o f competence as a 
perform er would th e  teach e r in  t ra in in g  be given th e  a d d itio n a l work in  
shorthand an a ly s is  th a t  may be d e s ira b le . However, th a t  sequence i s  not 
always th e  case.
The inven to rs  p o in t out (69:2) th a t  th e  atta inm ent of shorthand 
s k i l l  i s  reached only through proper p ra c tic e . Only w e ll-d ire c te d , 
p roperly -spaced , and re g u la r  p ra c tic e  w i l l  enable the  le a rn e r  to  achieve 
a s ig n if ic a n t  degree o f shorthand s k i l l .
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The shorthand teach in g  o b je c tiv e , according to  L e s lie  (6$:119, 
154) i s  p r im a rily  th a t  th e  te a c h e r  ( l )  have an understanding of the 
knowledges and s k i l l s  a sso c ia ted  w ith  th e  shorthand system and (2) 
possess a system atic p lan  fo r  d ire c tin g  th e  l e a r n e r 's  a c q u is it io n  of 
those  knowledges and s k i l l s .  That i s ,  th e  teac h e r  fu n c tio n s  to  make sure 
th a t  th e  shorthand le a rn e r  i s  g iven o p p o rtu n itie s  to  make the  proper 
growth in  th e  use of th e  s k i l l  and to  see th a t  th e  m ental o rg an iza tio n  
proceeds in  th e  r ig h t  o rd er. In  t h i s  way, th e  te a ch e r  w i l l  know both 
the proper lea rn in g  cond itions and th e  p r in c ip le s  of th e  system so th a t  
he may be sure th a t  he g ives the  le a rn e r  th e  r ig h t  opportu n ity  to  acquire 
what he needs a t  the  r ig h t  tim e in  th e  r ig h t  way. Again and again , 
though, th e re  i s  L e s l ie 's  emphasis upon th e  id ea  th a t  any s p e c if ic  aware­
n ess , o r a n a ly s is ,  o r th e  jrules o f th e  system i s  d e trim en ta l because an 
awareness of th ese  th in g s  p reven ts one from acqu iring  g re a t s k i l l  in  th e  
a r t  o f shorthand. The emphasis i s  always on th e  "science" o f shorthand 
fo r  th e  tea ch e r  and th e  " a r t"  of shorthand fo r  th e  s tenographic le a rn e r .
In  o rder to  re p o rt from a la rg e  v a r ie ty  o f m a te r ia l in  an organ­
ized  manner, c e r ta in  o u tlin ed  item s have been se le c te d  fo r  th e  means of 
c o lle c tin g  id e a s . Two major groupings are used. These are  (a) reading 
as a  shorthand le a rn in g  a c t iv i ty  and (b) w ritin g  as a shorthand lea rn in g  
a c t iv i ty .
Reading as a Shorthand Learning A c tiv ity
Gregg (44:171; 39:404)» w ritin g  to  s tu d e n ts ,  a s se r te d  th a t  the  
f i r s t  o b je c tiv e  w ith  an assignment of new th eo ry  i s  to  become acquainted 
w ith the  new p r in c ip le  so th a t  one understands what i t  i s  about ;and g e ts  
a  m ental p ic tu re  of i t .  Then he should read the i l l u s t r a t i o n s  u n t i l  he
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can recognize each word in s ta n t ly .  Once the  le a rn e r  i s  fa m ilia r  w ith the 
new p r in c ip le ,  Gregg advises d iscon tinu ing  th e  reading  of iso la te d  words 
and th en  beginning th e  reading of th e  connected m a te r ia l  a v a ila b le . "
I
When Gregg wrote t h i s ,  considerab le  r e p e t i t iv e  w ritin g  was assigned in  th e  
f a m ilia r iz a tio n  process. The g re a t emphasis on esctended reading  before 
w ritin g  d id  not become re g u la r ly  recommended u n t i l  about th e  time of 
L e s l ie 's  p u b lic a tio n  of the  Function Method in  1936.
Gregg (45:484) b elieved  th a t  reading shorthand, fo r tu n a te ly , i s  
an in te re s t in g  and most e f fe c tiv e  way of in creasin g  shorthand w ritin g  
speed. He to ld  le a rn e rs  (41:11) th a t  a l l  th e  expert shorthand w rite rs  
have devoted a g re a t d e a l of tim e to  th e  reading of a r t i s t i c  shorthand 
no tes. So, he though t, i f  one c o n s ta n tly  reads th e  notes of th e  expert 
shorthand w r i te r s ,  he w i l l  not only  unconsciously im ita te  t h e i r  o u tlin e s  
but a lso  ra p id ly  enlarge th e  w ritin g  vocabulary and le a rn  to  read h is  own 
no tes more f lu e n tly .  L e slie  and Zoubek (68:21) th in k  th a t  i f  s u f f ic ie n t  
time and connected reading  m a te r ia l were a v a ila b le , i t  would be po ssib le  
to  le a rn  a l l  th e  c h a ra c te r is t ic  jo in in g s  of th e  system ju s t  by reading
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and copying th e  connected m atte r. In  many ways, they  b e lie v e , th i s  would 
be a b e t te r  way to  le a rn  shorthand th an  by includ ing  o th e r means of be­
coming fa m ilia r  w ith  shorthand m a te r ia l.
At about the  tim e L eslie  was developing h is  F unctional Method, 
Iregg (53:120) wrote th a t ,  th e  more th a t  one reads c o r re c tly  w r itte n  
shorthand before he w r i te s ,  th e  more l ik e ly  he i s  to  w rite  co rrec t sh o rt­
hand. He held  (36:16) th a t i t  i s  e s s e n t ia l  to  get a co rrec t p ic tu re  o f 
th e  o u tlin e  in  th e  mind before attem pting  to  w rite . The more v iv id ly  the 
o u tlin e  i s  im prin ted  on th e  mind, th e  e a s ie r  and more qu ick ly  th e  mind
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w il l  t e l l  th e  f in g e rs  what to  do. For th i s  reason , he recommended th a t  
the  le a rn e r  read every new o u tlin e  and shorthand p la te  as ra p id ly  as 
though he were reading from a newspaper. Then and on]y th e n , he argues, 
i s  one ready to  w rite  shorthand.
A v a r ie ty  of teach ing  methods have developed which are supposed 
to  f a c i l i t a t e  th e  learn in g  of shorthand. In  these  methods, one a rea  of 
d issen t i s  th e  question  of when to  begin  w ritin g . Some te a ch e rs  have 
advocated beginning th e  in s tru c t io n  w ith  both reading and w r itin g . Some 
have advocated and p ra c tic e d  o th e r p lan s . None has been more v igorously  
proposed and defended th an  th e  "reading approach" f i r s t  popularized  by 
L eslie  in  the 1930's .  In  th e  reading  approach as i t  i s  p re fe rre d  by him, 
no w ritin g  i s  done u n t i l  abput e i th e r  th e  tw en tie th  le sso n , or th e  
tw en tie th  period  of in s tru c tio n ,
L eslie  (65:458-459) i s  aware th a t  many teach ers  f e e l  some consid­
erab le  re tic en ce  to  delay  w ritin g  fo r  such a leng th  o f tim e. He sugges­
ted  th a t  teach ers  are overly  concerned about a delay  o f t h i s  len g th , and 
he cau tions th a t  teach ers  are  sometimes so eager to  have th e  shorthand 
le a rn e r  perform on the expert le v e l  th a t  they  tend to  underestim ate th e  
importance of th e  in d iv id u a l shorthand symbols. He b e lie v e s , fu r th e r ,  
th a t  the  shorthand symbol, i s  th e  sm allest whole w ith  which th e  shorthand 
le a rn e r  can d ea l.
Even though in d iv id u a l symbols of the  shorthand alphabet are  
used only fo r  th e  b u ild ing  of words, e sp e c ia lly  a t  f i r s t ,  each a lp h ab e tic  
symbol rep re sen ts  a whole in  i t s e l f  (65;458t 459)<. Moreover, th e  b a s is  
o f good word reading  and good word b u ild in g  in  shorthand i s  a t t r ib u te d  to  
th e  connecting of shorthand a lp h ab e tic  symbols. The importance of
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p ra c tic e  in  r e p e t i t iv e ,  concerted s p e llin g  from th e  chalkboard i s  con­
s idered  s u f f ic ie n t ly  im portant fo r  a co n tin u a tio n  o f th e  a c t iv i ty  fo r  
perhaps as much as th e  f i r s t  sem ester, L e slie  (65:11$, 458-459) in ­
d ic a te s  using r e p e t i t iv e ,  concerted sp e llin g  fo r  35 to  JO periods accord­
ing to  th e  developing s k i l l  o f th e  c la s s . Seventy lessons i s  a ty p ic a l  
arrangement fo r  th e  f i r s t  sem ester course in  high school shorthand. 
Sometimes he suggests th e  co n tin u a tio n  of th e  r a p id , r e p e t i t i v e  sp e llin g  
throughout th e  elem entary Manual which i s  in tended norm ally fo r  the  f i r s t  
semester in  u su a l in s tru c t io n a l  s i tu a t io n s ,
Reading word l i s t s .-—The cu rren t in v en to rs  (68:40) p lace  th e  
g re a te s t  s t r e s s  on th e  ra p id , r e p e t i t iv e  s p e llin g  before pronouncing of 
each o u tlin e  during th e  chalkboard word d r i l l s .  They f e e l  th a t  i t  i s  
perhaps th e  most e s s e n tia l  classroom  a c t iv i ty  because of th e  many le a rn ­
ing  values in h eren t in  the  ra p id , r e p e t i t iv e  sp e ll in g , Zoubek (73:133) 
suggests th a t  w ithout t h i s  type of sp e llin g  th e  student may run in to  d i f ­
f i c u l t i e s  when he ev en tu a lly  i s  c a lle d  upon to  w rite  new m a tte r  and comes 
across words he must co n stru c t p h o n e tic a lly . He recommends (84:4) th a t 
t h i s  sp e llin g  procedure continue throughout th e  theory  course.
Beginning w ith th e  f i r s t  le sso n , which i s  p rim arily  composed of 
simple words, i t  i s  considered (65:91) of th e  utmost importance th a t  the  
c la ss  s p e l l  and pronounce each word each time th a t  i t  i s  read . This i s  
s tro n g ly  proposed because i t  i s  f e l t  th a t  w ithout t h i s  sp e llin g  th e  s tu ­
dent may run  in to  d i f f i c u l t i e s  when he ev en tu a lly  i s  c a lled  on to  w r i te  
new m atte r th a t  he must co n stru c t p h o n e tic a lly . This i s  a  p a r t ic u la r ly  
s ig n if ic a n t recommendation because of th e  numerous read ings th a t  take 
p lace . The normal p re sen ta tio n  of a lp h ab e tic  m a te r ia l i s  such th a t  a
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g re a t d ea l of r e p e t i t io n  and rev iey  tak es  p lace  during  each c la ss  p e rio d . 
The same l i s t  may be read  on se v e ra l occasions.
I f  tau g h t according to  L e s l ie 's  recommendations (6 5 :9 1 ), th e  
b r ie f  forms fo r  words, which are  construc ted  from a lp h ab e tic  symbols but 
do not s p e ll  words, rece iv e  even more r e p e t i t io n  w ith  the  p re se n ta tio n  of 
a  l i s t  th an  do the  words in  a lp h ab e tic  m a te r ia l. The teach er should 
begin  by w ritin g  on th e  chalkboard th e  c h a rac te r  fo r th e  f i r s t  b r ie f  
form, give th e  meaning, and have th e  le a rn e rs  read i t  r e p e t i t iv e ly .  Then 
he should p resen t th e  second b r ie f  form and have i t  read  r e p e t i t iv e ly .  
With th e  p re se n ta tio n  o f each new form, i t  i s  read r e p e t i t iv e ly  (say , two 
or th re e  tim es); then  i t  i s  combined in  a p a tte rn  of r e p e t i t io n  in  which 
the  whole l i s t  i s  reviewed. In  the  review p a t te rn  recommended fo r  b r ie f  
forms, th e  l i s t  i s  read  as th e  teach er p o in ts  randomly to  th e  ch arac te rs  
w ith  frequen t recurrence p lac ing  an emphasis on th e  most recen t b r ie f  
forms. In  a l i s t  of e ig h t b r ie f  forms, the  r e p e t i t iv e  p a t te rn  i s  such 
th a t  th e  f in a l  ch a rac te r  would be p resen ted , and th e  readings proceed so 
th a t  th e  l a s t  form would have been read e ig h t o r nine tim es w ith  a de­
creasing  frequency of reading  toward the  beginning o f th e  l i s t  which 
would cause th e  f i r s t  form to  have been read  perhaps tw ice during th i s  
p a r t ic u la r  reading  of th e  l i s t .
I t  i s  f re q u en tly  r e i te r a te d  ( e .g . ,  65s92) t h a t ,  in  th e  p re se n ta ­
t io n  of b r ie f  form s, i t  i s  extrem ely im portant th a t  only one new form be 
presen ted  a t  a tim e and th a t  every form a lread y  presen ted  be given a r e ­
c a l l  a f te r  th e  p re se n ta tio n  of each new form. In  t h i s  r e i te r a t io n  i s  
found th e  heavy re lia n c e  o f a p a r t ic u la r  type of r e p e t i t iv e  p ra c tic e  in  
th e  lea rn in g  of shorthand.
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In  th e  type of p ra c tic e  p rev io u sly  d esc rib ed , th e  p re se n ta tio n  
and r e c a l l  of the ch a ra c te rs  presen ted  provides not only fo r  much re p e ­
t i t i o n  but a lso  fo r  random recu rrence . Random re -p re se n ta tio n  of th e  
m a te r ia l e lim in ates  much o f th e  tendency fo r  th e  le a rn e rs  to  qu ick ly  
memoriae th e  o rder o f  words; so , L e s lie  (65s95) recommends th e  procedure 
because le a rn e rs  must a c tu a lly  recognize and read  each o u tlin e .
The r e p e t i t iv e ,  random reading i s  a lso  concerted reading  so th a t  
each le a rn e r  in  th e  c la s s  p a r t ic ip a te s  during th e  p re se n ta tio n  of the 
word l i s t s .  This assu res  th a t  th e  d u l l  o r  tim id  lea rn e r i s  included in  
th e  lea rn in g  a c t iv i ty .  F u rth e r, reading i s  ra p id . This perm its maximum 
use of th e  tim e a v a ila b le , L eslie  holds (65:94-95) th a t  i f  le a rn e rs  are  
allowed to  s p e ll  and read  slow ly and s lu g g ish ly  in  the  beginning, they  
tend  to  r e ta in  the same re a c tio n s  to  shorthand when th ey  w rite  from d ic ­
ta t io n ,  I f  th e  o r ig in a l  s p e llin g  and reading  are  ra p id , however, a l l  
shorthand re a c tio n s  w i l l  be more rap id  not only in  reading but a lso  in  
w ritin g .
I t  may be sa id  th a t  a somewhat vigorous p a r t ic ip a tio n  i s  req u ired  
fo r  b es t le a rn in g . Vigor i s  found in  th e  ra p id ity  w ith  which th e  forms 
are  presented  and read and a lso  in  th e  manner recommended fo r studen t 
read ing , L eslie  (65:108) holds th a t  t h i s  ty p e  of p re sen ta tio n  and p a r­
t ic ip a t io n  provide v a ried  and v iv id  s tim u li to  produce b e t te r  le a rn in g . 
E sp ec ia lly  a t  th e  beginning of the study of shorthand, suggests 
L eslie  (65 :97), th e  in te n s iv e  sp e llin g  helps to  give a f a c i l i t y  in  the  
use o f  th e  a lp h ab e tic  ch a rac te rs . At th e  same time and co n tin u a lly  
th e r e a f te r ,  in te n s iv e  sp e llin g  of th e  se lec ted  word l i s t s  should help  the 
le a rn e r  become accustomed to  the jo in in g s . The word beginnings and word
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endings, the same as the  o ther m a te r ia l such as jo in in g s , are b elieved  
(65:90) to  be most e f fe c t iv e ly  p resen ted  w ithout e lab o ra te  explanations» 
L eslie  (65:113), as u su a l, urges th a t  a t  no tim e, in  no way, and fo r  no 
reason should th e  le a rn e r  be given any reason to  suppose th a t  shorthand 
ru le s  e x is t .
One question  a r is e s  as to  th e  th e o r e t ic a l  co rrec tn ess  of th e  out­
l in e s  th a t  occur when le a rn e rs  have not been tau g h t to  p ra c tic e  ru le s  o r 
p r in c ip le s  consciously. Although i t  might appear th a t  th e  re s u lt in g  ou t­
lin e s  would be notably  d ivergen t from th e  system , L eslie  (65:36) pro­
motes th e  idea  t h a t ,  when w ritin g  under s t r e s s ,  th e  w r ite r  who has not 
verba lized  the  ru le s  makes fewer e rro rs  than  th e  w r i te r  who has spe­
c i f ic a l ly  learned  to  v e rb a liz e  th e  p r in c ip le s .
A recommended p ra c tic e  on word l i s t s  r e fe r s  e sp e c ia lly  to  he lp ­
ing th e  lea rn e r  e s ta b lis h  good read in g , but i t  i s  not confined to  t h i s  
purpose. The chalkboard work done by th e  te a c h e r , according to  L eslie  
(65:152-153), helps the  le a rn e r  w ith h is  w ritin g  motion through h is  b e t­
t e r  percep tion  of the  form and through h is  b e t te r  p ercep tion  of th e  w r i t ­
ing motion because both o f th ese  are  m agnified.
Reading connected m atter in  c la s s . —Most o f  th e  reading in  c la ss  
takes p lace w ith  th e  chalkboard d r i l l  on word l i s t s  fo r  th e  purpose of 
in creasin g  the le a r n e r 's  knowledge o f shorthand and, according to  L eslie  
(65:109-110), in creasin g  h is  speed in  th e  use of th a t  knowledge. Reading 
connected m atter i s  q u ite  another th in g . The in v en to rs  f e e l  th a t  so 
l i t t l e  tim e can be spent on t h i s  type of work in  th e  classroom th a t  i t  i s  
not p o ssib le  to  cover a la rg e  enough amount o f  connected reading to  have 
any r e a l  e f fe c t  on th e  le a r n e r 's  shorthand knowledge o r s k i l l .  So, i t  i s  
kept to  a minimum.
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When reading of connected m atter i s  done in  c la s s ,  one le a rn e r  
a t  a tim e must read ; th e re fo re , most o f th e  c la s s  i s  l e f t  w ithout f u l l  
p a r t ic ip a tio n  in  any kind o f m eaningful p ra c tic e . L eslie  (65:110-111) 
m ain tains th a t  only four reasons ju s t i f y  even lim ited  reading of 
connected m atte r in  th e  classroom . These, he su g g es ts ,a re  a l l  connected 
w ith  grading and m otivation  and not w ith th e  kind of r e p e t i t iv e  p ra c tic e  
th a t  i s  needed. The follow ing i s  paraphrased from L eslie .
1. During th e  read ing  approach, th e  reading of connected mat­
t e r  in  c la s s  g ives th e  le a rn e rs  an opportun ity  to  show how w e ll they 
have done th e  homework; and i t  g ives th e  teac h e r  an opportun ity  to  
observe th e  le a r n e r s ' shorthand reading h a b its .
2. Reading some of th e  connected m atte r assigned fo r  homework 
helps prevent th e  le a rn e rs  from becoming la x  in  th e i r  performance 
of the  homework.
3. Some reading  back of no tes from d ic ta t io n  must be done. I t  
has almost no lea rn in g  value except th a t  i t  i s  necessary  to  impress 
th e  le a rn e r  w ith  th e  need fo r l e g ib i l i ty .  This i s  e sp e c ia lly  needed 
w ith younger le a rn e rs .
4. O ccasional s ig h t reading o f th e  coining homework g ives th e  
teach er an opportun ity  to  o b ta in  some id ea  of how w ell le a rn e rs  
handle p rev iously  unseen shorthand read ing , and i t  g ives th e  le a rn e rs  
th e  fe e lin g  th a t  th e  te ach e r i s  help ing  them to  get th e i r  work done.
During th e  reading o f connected m a tte r, a p o te n tia l  s i tu a t io n  of 
h e s ita t io n  and lo s t  tim e a r is e s  th a t  L eslie  (65:112) f e e ls  i s  q u ite  
d e trim en ta l i f  not handled p ro p erly . He suggests th a t  many tea c h e rs  have 
a tendency to  allow  th e  le a rn e r  to  wallow in  confusion a t  some long th  in  
try in g  to  f ig u re  out any forms which he fin d s  d i f f i c u l t .  Sometimes the  
le a rn e r  i s  encouraged to  t r y  harder to  d iscover th e  meaning of th e  form. 
The proper procedure i s  to  prompt th e  le a rn e r  w ith  th e  c o rrec t word as 
soon as i t  i s  seen th a t  th e re  i s  more than  a momentary h e s ita t io n . The 
d iffe re n c e  in  handling th e  s i tu a t io n  revo lves around th e  question  whether 
th e  le a rn e r  should be in  a problem -solving o r habit-form ing s i tu a t io n . 
L eslie  holds th a t  lea rn in g  shorthand i s  a hab it-fo rm ing  process.
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There may be tim es, according to  Zoubek (78:137; 79:172), when 
studen ts  w i l l  not appear to  show "mastery" of th e  lesso n . The teach er i s  
not w aiting  fo r  m astery , and s tu d en ts  w i l l  le a rn  m a te r ia l as time goes 
by because of the  constant review which i s  tak in g  p lace as hew lessons 
are  p resen ted ,
Reading as. homework, —Advocates of a reading  approach in  lea rn in g  
shorthand a t t r ib u te  read ing  w ith producing a l l  th e  lea rn in g  outcomes 
which are  d e s ira b le  a t  t h i s  s tag e . Inasmuch as no w ritin g  i s  done fo r  
some tim e , n a tu ra lly  both th e  classwork and homework co n s is t so le ly  of 
read ing , L eslie  recommends (e ,g „ , 65:33» 103) t h a t ,  in  the  reading 
approach to  in s tru c t io n ,  th e  reading  should c o n s is t ,  under p roperly  con­
t r o l l e d  co n d itio n s, o f 5,000 to  15,000 words o f p r in te d  shorthand o u t­
l in e s ,  T yp ica lly , th e  le a rn e r  i s  asked to  read as homework each word 
in  th e  l i s t s  of is o la te d  words once and to  read the  con tex tual m a te r ia l 
once—or tw ice , i f  tim e p erm its . With th i s  type of reading  assignm ent, 
r e p e t i t io n  occurs not as successive r e p e ti t io n s  but w ith  each element 
repeated  in  many d if f e r e n t  s itu a t io n s .
I t  i s  sa id  (65:11) th a t  problem solv ing  should not be included as 
a p a r t  of th e  reading  homework. The le a rn e r  should be asked to  p ra c tic e  
h is  reading by using th e  textbook m a te r ia l and to ld  to  use th e  p rin te d  
key freq u en tly  so th a t  he need not lo se  time in  try in g  to  f ig u re  out 
a form. The use o f the  key i s  not only perm itted  but stro n g ly  en­
couraged and L eslie  (65:104) a s s e r ts  th a t  th e  most common fa u lty  proce= 
dure in  doing the  fu n c tio n a l homework, re s u l t in g  in  u n sa tis fa c to ry  com­
p le t io n  of the  homework, i s  th e  f a i lu r e  to  o b ta in  from th e  key th e  f u l l  
advantage th a t  i s  in tended .
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With teach ers  who req u ire  w ritin g  of th e  no tes in  the  e a rly  
s tag e s , L eslie  (65:386) argues th a t  reading i s  not only s u ff ic ie n t but 
a lso  b e t te r .  He m ain tains th a t  th e  shorthand le a rn e r  derives more 
b e n e f it  from reading th e  shorthand textbook (well-form ed and n early  
p e rfe c t no tes) than  from reading h is  own shorthand no tes.
W riting as a Shorthand Learning A c tiv ity  
L eslie  (65:422) accep ts as a p r in c ip le  o f lea rn in g  the  concept 
th a t  s k i l l  i s  best learned  in  th e  la rg e s t  fe a s ib le  wholes and subwholes. 
He b e liev es  th a t  the  f i r s t  or any o ther phase of th e  learn in g  of sh o rt­
hand need not be p e rfec ted  before proceeding to  th e  next phase of 
lea rn in g . S p e c if ic a lly , he ap p lie s  th i s  to  th e  w ritin g  of shorthand 
and in d ic a te s  th a t  th e re  i s  no n e c e ss ity  to  le a rn  to  w rite  the f i r s t  
ch a rac te rs  p e r fe c tly  before going on to  the  next lesso n s and phases. 
R ather, the  le a rn e r  should proceed through the e n tire  system quick ly  
and then  p o lish  th e  shorthand s k i l l  as a whole w ithout focusing a tten »  
t io n  on the  component p a r ts .
E arly  w ritin g , according to  L eslie  (65 :85), should not be en­
couraged, He argues th a t  when shorthand w ritin g  i s  attem pted too  soon 
th e  le a rn e r  d isp lay s  th e  i n i t i a l  d iffu se  movements which are charac­
t e r i s t i c  o f beginning work in  a motor s k i l l .  On th e  o ther hand, w ith 
a proper reading approach, th e  lea rn e r  sees so many w e ll-w ritte n  ex­
amples of a l l  the  various shorthand symbols and jo in in g s  th a t  he begins 
to  observe th e  exact shapes and the  d iffe ren ces  between th e  shapes. 
T herefore , h is  recommended approach i s  presumed to  e lim inate  almost en­
t i r e l y  th ese  i n i t i a l  d iffu se  movements because th e  le a rn e r  has a c tu a lly  
learned  to  see the  ch arac te rs  ra th e r  than m erely to  look a t  them.
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L eslie  i s ,  th en , in  th e  p o s itio n  o f advocating, on th e  one handg 
th e  p ra c tic e  of th e  e n t i re  s k i l l  before  working toward refinem ent o f i t  
and, on th e  o ther hand, the  delaying of some elements o f th e  p ra c tic e  of 
th e  s k i l l .  Delay of p ra c tic e  o f some elements of th e  s k i l l  L eslie  c a l ls  
(65:428) proper p rep ara tio n  fo r  each of th e  sub-wholes. Some of the 
w r ite rs  on shorthand methods have f a i le d ,  so L eslie  b e lie v e s , to  balance 
th e  v ario u s  psychological laws ap p licab le  to  the  lea rn in g  s i tu a tio n s .
In  r ig id ly  follow ing th e  p r in c ip le  th a t  s k i l l s  are b es t learned  by 
wholes, they  expect le a rn e rs  to  begin th e  study of shorthand by read ing , 
w r itin g , and tak ing  d ic ta t io n  a l l  w ithout adequate p rep a ra tio n . In  doing 
so, they  ignore th e  fa c t  th a t  th e  le a rn e r  should not be discouraged by 
d i f f i c u l t i e s  in  the  beginning , as would be th e  case i f  he were asked to  
do two or more th in g s  a t  one tim e.
P repara tion  fo r  w ritin g  begins w ith  much work in  learn ing  to  
read . The g rea t amount of chalkboard d r i l l  th a t  i s  recommended, as w ell 
as p ra c tic e  in  which s in g le  shorthand o u tlin e s  are sp e lled  and pro­
nounced, serves to  give th e  le a rn e r  th e  a b i l i ty  to  o b ta in  good reading 
of connected m atte r. The a b i l i ty  to  read w ell promotes th e  a b i l i ty  to  
w r ite .  Then, in  w r itin g , the  r e p e t i t io n  of th e  shorthand o u tlin e s  in  
c o n s tan tly  d if fe re n t  con tex tual m a te r ia l helps in  forming the  p a tte rn s  of 
response and percep tion , L eslie  emphasizes (65:453, 459) th a t  th e  in te n ­
s iv e  p ra c tic e  of sm all amounts o f shorthand from d ic ta t io n  a t  in c re a s ­
ing speeds serves to  give speed and s k i l l  in  th e  a p p lic a tio n  of the 
knowledge a lready  gained from the  o th er type of p ra c tic e .
As in  read ing , no a t te n t io n  i s  given to  e i th e r  fo rm aliza tio n  of 
ru le s  o r d iscu ss io n  of p r in c ip le s  as s tuden ts begin w ritin g  shorthand.
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The te a c h e r 's  ro le  i s  to  continue to  give th e  shorthand le a rn e r  a good 
model fo r  im ita tio n  and t r y  to  keep the  le a rn e r  from analyzing and v e r-  
b a liz in g “-a  s i tu a t io n  th a t  i s  e sp e c ia lly  l ik e ly  i f  any keen awareness 
i s  developed concerning h is  e r ro r s .  Thus, w ritin g  proceeds w ithout con­
scious d ire c tio n  of o u tlin e  form ation according to  a ru le .  Further^ 
L eslie  in d ic a te s  th a t  w r i te r s  who know th e  ru le s  make more th e o re t ic a l  
e r ro rs  under s tr e s s  o f d ic ta t io n  thsun w r ite rs  who do not know the 
ru le s  but who have autom atized th e i r  w ritin g  h a b its .  Those v a r ia tio n s  
tend to  occur only because th e  w r i te r  e i th e r  has w r itte n  in  f u l l  some 
words fo r  which th e re  are  ab b rev ia tio n s  or has neg lected  to  use some 
standard  p h rases, (65:122; 73:207; 76:132)
Although Gregg probably  had no g re a te r  regard  fo r  a s t r i c t  adher­
ence to  every sm all ru le  than  e i th e r  L eslie  or Zoubek, he may have had a 
lean ing  toward "vocabulary development," He f e l t  (38:274-275) th a t  one 
should d r i l l  on the  more common words u n t i l  th e i r  execution  becomes 
almost m echanical,
Gregg seemed always to  be concerned somewhat more than  the  o ther 
in v en to rs  w ith the hand as a w ritin g  mechanism. There does seem, 
however, to  have been some p ro g ressio n  of thought in  the  d ire c tio n  of 
th e  hand as servan t of th e  mind. In  1916, Gregg (55:5) explained th a t  
th e  a c q u is itio n  of shorthand s k i l l  involved not only an in te l l e c tu a l  
understanding o f ru le s  and p r in c ip le s  but a lso  a manual s k i l l .  What i s  
more, he sa id  th a t  shorthand i s  la rg e ly  manual, hence th e  need fo r  p len ty  
o f opportun ity  to  im ita te  and p ra c tic e  c o rre c tly  w r i t te n  forms provided 
by th e  teach er a t  th e  chalkboard.
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By 1930 Gregg (40:451) ta lk e d  of improvement o f s k i l l  in  w ritin g  
and sa id  th a t  th e  kind of shorthand one w rite s  depends f i r s t  upon the 
c lea rn ess  w ith which he can p ic tu re  th e  word forms. He explained th a t ,  
u n less  one knows ex ac tly  what he wants to  do, i t  w i l l  be im possible fo r  
h is  hand to  do i t .  Three years  l a t e r  he showed (47:339) le s s  in te r e s t  in  
th e  p h y s ica l movement of w ritin g  shorthand. He in d ica ted  th a t ,  i f  one 
could e lim in a te  a l l  m ental h e s i ta t io n  from o n e 's  w r itin g , th e  hand would 
t r a v e l  from o u tlin e  to  o u tlin e  w ith  s u f f ic ie n t  r a p id i ty  to  enable w ritin g  
120 words a minute w ith  ease .
Although Gregg made much of the  tra in in g  of th e  hand in  w ritin g  
shorthand, he did (a t l e a s t  in  th e  l a s t  decade or so o f h is  ca ree r) 
a tta c h  im portance to  th e  fu n c tio n  of the  mind in  lea rn in g . He held 
(43:40?) th en  th a t  th e  need fo r  tra in in g  of th e  hand fo r  more rap id  exe­
cu tio n  of shorthand o u tlin e s  had i t s  place but was a le s s  im portant fa c t 
th an  th a t  th e  hand was servan t o f th e  b ra in . Moreover, he reminded 
read ers  th a t  th e  hand was h ig h ly  s k i l l f u l  before i t  began w ritin g  sh o rt­
hand; hence, th e re  was le s s  need fo r  t ra in in g  th e  hand.
C ertain  statem ents by Gregg may appear to  co n tra d ic t o ther s ta te ­
ments; and, of course, some a c tu a l c o n trad ic tio n  may have occurred. This 
may be seen , fo r  example, as  he changed h is  mind over th e  years about 
shorthand le a rn in g . At o th e r  tim es, a no tab le  s h i f t  in  emphasis may 
imply c o n trad ic tio n  th a t  may not be demonstrably r e a l .  This emphasis 
can be seen in  h is  "speed p o in te r"  (49:126) th a t  th e  w r i te r  should, under 
p re ssu re , continue w ritin g  and record  something w ithout considering  th e  
c o rrec tn ess  o f the  form-—although e i th e r  before or a f te r  d ic ta t io n  he 
should tak e  a l l  the  time needed to  m aster th e  co rrec t o u tlin e s  and to
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in crease  vocabulary. A couple of years b e fo re , he espoused c a re fu l de­
l ib e ra t io n  during d ic ta t io n , a t  le a s t  on o u tlin e  form ation , by cautioning 
(42:210) th a t  speed p ra c tic e  th a t  s a c r i f ic e s  neatness and accuracy of 
p roportion  i s  not b e n e f ic ia l .
The tendency of Gregg to  change h is  ideas about shorthand 
lea rn in g  provided an evo lu tion  of shorthand teach ing  method. The evo­
lu t io n  tended more and more toward a dependence on reading  and copying 
from w e ll-w ritte n  no tes to  provide u se fu l lea rn in g  experience. His close 
a s so c ia te s , L eslie  and Zoubek, c a rr ie d  th e  evo lu tion  and o th er d i f f e r ­
ences a considerable d is tan ce  beyond G regg's id eas . In  1936, Gregg 
wrote on a tta in in g  shorthand speed and summarized th e  d iscu ssio n  by 
m entioning seven fa c to rs  of shorthand speed. They were:
F i r s t , a w e ll- la id  foundation o f theory  p r in c ip le s  and co rrec t 
w ritin g  h a b its j
Second, a fa c u lty  of w ritin g  any new word in  th e  English language 
s t r i c t l y  in  accordance w ith  the  w ord-building p r in c ip le s ;
Third , p e rfe c t accuracy and high speed in  th e  w ritin g  of a l l  
b r ie f  forms and frequent ph rases;
F o u rth , neat and w ell-p roportioned  no tes;
F i f t h , continuous p ra c tic e  o f prepared m atte r;
S ix th , the development of a w ord-carrying a b i l i t y  of from 
tw enty to  tw en ty -five  words;
Seventh. endurance (31:203).
S ig n if ic a n tly , L eslie  and Zoubek d iscount a l l  o r p a r t  of each one of the 
fa c to rs  except fo r  the  f i f t h  one, p ra c tic e  o f prepared m atte r. This one 
from th e  whole l i s t  they  c le a r ly  accept and emphasize.
H ierarchy of w ritin g  h a b i ts .-—Some reference i s  made to  "stocking 
th e  mind w ith  o u tlin e s"  and to  s im ila r  expressions. This does n o t.
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however, mean th a t  the  shorthand o u tlin e s  fo r  every word which one may 
w rite  need to  be memorized» As a m a tte r o f f a c t ,  the  id ea  of w ritin g  
"whole o u tlin e s"  has been abandoned because th i s  does not give an 
adequate exp lanation  of what does happen in  shorthand w ritin g ,
(65:166-167, 402-404)
Gregg (63:589) once suggested th a t  shorthand speed i s  not 
achieved by th e  inven tion  and memorization of more and sh o rte r  sh o rt­
c u ts , R ather, he supposed shorthand speed i s  achieved by becoming more 
and more fa m ilia r  w ith  th e  shorthand m a te r ia l th a t  one a lread y  knows; 
speed i s  achieved by becoming expert in  th e  rap id  use o f th e  simple 
p r in c ip le s  o f o u tlin e  co n s tru c tio n . One of th e  b es t ways to  do t h i s ,  
according to  Gregg, i s  to  use to  i t s  f u l l e s t  ex ten t the  p r in c ip le  of 
analogy.
Apparently th e re  are  th re e  ways in  which the  shorthand w r i te r  
produces shorthand o u tl in e s . Many words, such as the  b r ie f  forms, must 
be w r itte n  from memory i f  they  are  to  assume the conventional o u tl in e s . 
Other very  simple words are sp e lled  in  f u l l  and could be w r i tte n  w ith 
o ther dev ices; bu t they  are  a lso  w r i t te n  from memory because they  have 
occurred so o fte n  th a t  the  w r ite r  cannot avoid memorizing them. These 
memorized o u tlin e s  c o n s ti tu te  a very  sm all p o rtio n  of th e  t o t a l  number 
w r itte n . Beyond those  forms which are  memorized, another group of forms 
are constructed  by analogy. The w r i te r  knows a s im ila r  word and produces 
the  unpracticed  one as n ea rly  as p o ssib le  l ik e  the  word th a t  he a lready  
knows. Most forms are  apparen tly  co n stru c ted , however, from unverba­
l iz e d  g e n e ra liz a tio n s . Even fo r  those  persons who have learned  to
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v e rb a liz e  th e  r u le s ,  th e  unverbalized  g e n e ra liz a tio n  seems to  be th e  
means of co n stru c tin g  o u tlin e s  in  a c tu a l  p ra c tic e .
The h ig h est le v e l  of shorthand w ritin g  i s  through th e  production  
o f autom atized o u tl in e s . The expert w rite s  t h i s  way most f re q u e n tly  and 
adds newly autom atized forms more e a s i ly  than  th e  le s s  s k i l l f u l  w r i te r .
No w r i te r ,  however, produces a l l  h is  o u tlin e s  in  t h i s  manner. Some forms 
are  produced on th e  lowest level-—th e  l e t t e r  le v e l—and a re  produced in  
th i s  way by any w r i te r  although th e  more s k i l l f u l  w r ite rs  use th e  l e t t e r  
le v e l  le s s  freq u e n tly  th an  e i th e r  th e  beginner o r le s s  s k i l le d .  More­
over, many forms are  constructed  by a combination of th e  two le v e ls .
(65:407)
Copying shorthand.--Once the  le a rn e r  has covered th e  recommended 
amount of reading  p r io r  to  w r itin g , he begins to  w r ite —from d ic ta t io n  
in  c la ss  and by copying from th e  shorthand p la te s  in  th e  tex tbook . The 
copying from p la te s  tak es  p lace p r im a rily , and perhaps e x c lu s iv e ly , as a 
p a r t  of th e  homework assignm ent. U n til th en , he had read from th e  p la te s  
in  th e  textbook; now he i s  asked to  continue w ith  th e  same reading  and, 
in  a d d itio n , to  copy a l l  of th e  connected m atte r in  each assignm ent. The 
no tes from which he i s  copying a re , o f  course, n ea rly  p e r fe c t .  L eslie  
b e liev e s  th a t  t h i s  a c t iv i ty  a id s  in  g iv ing  th e  le a rn e r  every p o ss ib le  op­
p o rtu n ity  to  stock  h is  mind w ith  good shorthand c h a ra c te rs , every oppor­
tu n i ty  to  use them c o r re c tly , and as l i t t l e  opportun ity  as p o ss ib le  to  
use them in c o r re c t ly .  (65:103, 168)
D r i l l  on s in g le . shorthand ch a rac te rs  should be confined to  
c a re fu lly  c o n tro lled  classroom reading  e x e rc ise s . In  th e  homework, where 
th e  copying tak es  p lace , th e  le a rn e r  i s  asked to  w rite  only th e  connected
110
m atter which i s  L e s l ie 's  emphasis (65s6, 448, 454) th a t  re -c re a t io n  
ra th e r  than  mere r e p e t i t io n  i s  th e  cause of lea rn in g . He says th a t  
merely rep ea tin g  th e  o u tlin e  i s  o f l i t t l e  value and th a t  the  value comes 
from having to  re -c re a te  the  o u tlin e  in  th e  mind each tim e th a t  i t  occurs 
in  th e  v ario u s  con tex ts of th e  Icsson . The a b i l i t y  to  co n stru c t an out­
l in e  fo r  any word, teach es L eslie  (61:191-193), i s  a tta in e d  by p ra c tic in g  
o u tlin e s  fo r  thousands of d if f e re n t  words to  o b ta in  th e  g re a te s t  
f a m il ia r i ty  w ith  th e  sound and symbol combinations of th e  language.
Gregg (52:381-382), who sometimes advocated p ra c tic in g  is o la te d  words, 
pointed out th e  d e s i r a b i l i ty  of v a r ia t io n  by i l lu s t r a t in g  th a t  a studen t 
w i l l  le a rn  the  word check more re a d ily  by p ra c tic in g  check, checks, 
checking, checked, th a n  he would by p ra c tic in g  th e  word check fou r tim es.
I t  i s  c u rre n tly  emphasized (59:62; 69:41) th a t  the  custom of 
using word l i s t s  fo r  copying p ra c tic e  derived  from an e a r l i e r  tim e when 
th e re  was no graded connected m a te r ia l a t  a l l .  S im ila rly , i t  i s  sa id  
th a t  th e  custom o f r e p e t i t iv e ly  copying th e  connected m a te ria l came from 
th e  in s u f f ic ie n t  supply of graded m a te r ia l, (The f i r s t  m a te ria ls  s ig ­
n if ic a n tly  resem bling those of today appeared as L e s l ie 's  p u b lic a tio n  of 
h is  F unctional Method in  1936,) The most e f fe c tiv e  p ra c tic e , minute fo r  
m inute, i s  th e  copying of la rg e  amounts of graded connected m a te r ia l 
once. Only vdien adequate amounts of graded m a te ria ls  are not av a ila b le  
i s  i t  recommended in  cu rren t te a c h e rs ' handbooks to  use r e p e t i t iv e  copy­
ing as p ra c tic e .
L eslie  and Zoubek (68:2-3) emphasize th a t  the more shorthand 
p la te  m a te r ia l th e  le a rn e r  reads and copies the  more ra p id ly  h is  s k i l l  
w i l l  develop. B enefits  ascribed  to  th i s  p ra c tic e  are th a t
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1. I t  re in fo rc e s  lea rn in g  of th e  shorthand p r in c ip le s  p resen ted  
in  th e  assignment;
2. I t  provides a continuous, autom atic review of w ord-building 
p r in c ip le s  and abbrev ia ting  devices p resen ted  in  previous ass ig n ­
ments;
3. I t  im presses on th e  l e a r n e r 's  mind th e  co rrec t jo in in g s  of 
the a lp h ab etic  s tro k es  in  many d if f e r e n t  combinations; and
4. I t  exposes th e  le a rn e r  to  an ever-expanding business 
vocabulary.
The cu rren t recommendations of L eslie  and Zoubek, th a t  the  
le a rn e r  should not copy l i s t s  of words, are  in  c o n tra s t to  the e a r l i e r  
recommendations o f Gregg, He had described  (41:11-12) a ra th e r  e lab o ra te  
ro u tin e  fo r  w o rd -lis t  p ra c tic e .
Always th e re  i s  th e  emphasis on copying (or w ritin g )  only th e  
con tex tua l, connected-m atter, shorthand p la te s ,  L eslie  emphasizes 
(65:345) th a t  th e  way to  le a rn  to  w rite  i s  to  w r i te ,  copying from a good 
model; the  p ra c tic in g  of d e ta i l s  or groups of d e ta i l s  i s  not recommended. 
N either does he recommend (62:303-305; 65:345) th a t  th e  le a rn e r  should 
sim ulate any copying by "w riting" w ith  a d ry  pen o r o ther im ita tiv e  
means. His w ritin g  should be a c tu a l w ritin g  from good shorthand notes 
th a t  are always connected-m atter n o tes . No r e p e t i t iv e  p ra c tic in g  o f the  
o u tlin e s  i s  needed, claim s L eslie  (65:330, 449). He b e liev es  th a t  th e  
r e s u l t s  of in f in i t e  successive r e p e t i t io n  (of s in g le  forms) are  such 
th a t  i t  not only f a i l s  to  teach  th e  o u tlin e  but sometimes a lso  a c tu a lly  
causes the  le a rn e r  to  w rite  worse th an  before th e  re p e t i t io n s  took p lace , 
L eslie  asks, th en , whether th a t  type of p ra c tic e  m odifies th e  response 
fo r  b e t te r  or worse, Zoubek (85:27) recommends s u b s ta n tia l ly  the  same 
th in g  as L eslie  does about copying word l i s t s  and urges teach ers  to
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abandon r e p e t i t iv e  p ra c tic e  o f words in  favor of connected-m atter p rac ­
t i c e .  Whatever use i s  made of word l i s t s ,  Zoubek urges (83:171) th a t  
te ach e rs  do not ask studen ts  to  w rite  10 l in e s  o r 5 l in e s  o r even one 
l in e  of each word in  the  word l i s t .
The in ju n c tio n  of L eslie  and Zoubek to  avoid th e  use o f a dry 
pen was in  response to  an e a r l i e r  p ra c t ic e ,  approved by o th e rs  inc lud ing  
Gregg (32s62-64), o f p ra c tic in g  w ith a d ry  pen. Apparently many teach e rs  
promoted th i s  as a p roductive technique fo r  lea rn in g  shorthand.
Copying, L e slie  (65:90, 115) b e lie v e s , has value not only fo r  
le a rn in g  to  recognize c e r ta in  shorthand c h a ra c te rs , bu t a lso  fo r  o th er 
purposes as w e ll. Both le a rn in g  to  jo in  th e  a lp h ab e tic  symbols in  th e  
v a rio u sly  necessary  ways and lea rn in g  of exped itious phrasing (the 
jo in in g  of more th an  one word in to  a s in g le  shorthand ch arac te r) a re  
both enhanced by copying from good connected m atte r in  a n a tu ra l  co n tex t. 
Copying may have been valued most o f a l l  by Gregg (38:273) who held  th a t  
w r itin g  had a much g re a te r  e f fe c t  th an  e i th e r  read ing  or hearing .
Gregg (55:16) advanced th e  p lan  to  in s t ru c t  s tu d en ts  to  do t h e i r  
homework by making th e  forms slowly and c a re fu lly . C erta in  mind-changing 
over th e  years may be noted , and as e a r ly  as 1916 Gregg (16:120-212) 
withdrew from th e  former p o s itio n  of slow and c a re fu l w ritin g . He became 
convinced th a t  h is  recommendation had not been pedagogically  sound and 
began to  c a l l  fo r  w ritin g  shorthand " ra p id ly  and accu ra te ly"  from the  
f i r s t .
W riting from d ic ta t io n  of p rac ticed  m a te r ia l . —The hab ite  th a t  
are  used in  w ritin g  shorthand are  sa id  to  be b e s t formed from copying 
from good shorthand p la te s .  Then, an ex tension  of th e  s k i l l  develops
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through considerab le  p ra c tic e  in  w ritin g  from d ic ta t io n  of p rev io u sly - 
p ra c tic e d  m a te r ia l.  A p ro g ressio n  of t h i s  type i s  developed in  accord 
w ith  th e  p r in c ip le  th a t  w ritin g  from d ic ta t io n  must be what L eslie  
(65:192-193) r e f e r s  to  as a "hab it s k i l l "  to  be e f fe c t iv e .  S tuden ts, in  
th e  e a r ly  s tag es  o f shorthand s k i l l  development, a re  exposed to  -large 
amounts o f p ra c tic e  m a te r ia l. Zoubek (72:97) p o in ts  out th a t  th ey  are 
not asked to  i n i t i a t e  new o u tlin e s  because th ey  do not have th e  equipment 
fo r  i t .  R ather5 th ey  are  given th i s  e a r ly  p ra c t ic e  so they  can absorb as 
much as p o ss ib le .
The f i r s t  d ic ta t io n  occurs about th e  tw en tie th  lesso n  i f  th e  
u su a l recommendations a re  follow ed. Zoubek (75 sU ) f e e ls  th a t  d ic ta t io n  
should begin when i t  g iv es  th e  g re a te s t  p sycho log ica l advantage. For ex­
ample, when in te r e s t  begins to  lag  b efo re  th e  f u l l  twenty lessons are  
accom plished, w r itin g  may be used fo r  renewed s tim u la tio n  in  th e  c la s s .
In  h is  p reference fo r  th e  long reading approach, he does emphasize 
(8 0 :9 9 ), however, th a t  th e  in tro d u c tio n  of w ritin g  cannot be delayed too  
long provided s tu d en ts  are  f a i th f u l ly  doing each d ay ’s reading each day.
D ic ta tio n  b eg ins, according to  L eslie  (65:169), as r e p e t i t iv e  
p ra c tic e  on connected m atte r which th e  Ikü. 'e r  has a lready  read and 
copied. The d ic ta t io n  in  th e  f i r s t  few aays i s ,  however, w ithout any 
p ressu re  fo r  speed, accuracy, and l e g i b i l i ty .  The teach er d ic ta te s  a t  a 
r e la t iv e ly  slow speed fo r  b r ie f  periods—up to  t h i r t y  seconds (65 :418). 
Obviously, a le a rn e r  who cannot q u ite  keep up w ith  th e  d ic ta t io n  can 
remember what was sa id  w e ll enough th a t  he can, in  g en era l, complete the  
d ic ta t io n  from memory, L e s lie  recommends t h a t ,  a f te r  a few days, th e  
th ir ty -sec o n d  d ic ta t io n s  may be combined in to  six ty-second  d ic ta tio n s  fo r
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sev e ra l a d d itio n a l days; th e n , he suggests th a t  th e  optimim d ic ta t io n  
leng th  i s  s ix ty  seconds. Long w ritin g s  (those fo r  f iv e ,  te n ,  or f i f te e n  
m inutes) a re  of l i t t l e  o r no value in  the  w ritin g  development and may 
even hamper i t s  development. The long w ritin g s  to  develop "endurance" 
are  not used because, according to  L eslie  (6 $ :l8 6 , 418), in  shorthand 
th e re  i s  no such fa c to r  as endurance.
Gregg (31s203) compared long w ritin g s  in  shorthand w ith  th e  long 
d is tan ce  runner who ta p s  h is  rese rv e  powers o f endurance only a f te r  he 
g e ts  h is  second wind. The stenographer, he proposed, must not only be 
ab le  to  w rite  a t  a high r a te  of speed, but he a lso  must be ab le  to  main­
ta in  t h i s  speed fo r se v e ra l minutes a t  a tim e. To do so , Gregg f e l t  th a t
th e  w rite r  must continue u n t i l  a f te r  h is  hand becomes so t i r e d  th a t  he 
f e e ls  he cannot w rite  another word. Only then  would h is  ten se  muscles 
re la x  so th a t  he could cease to  g r ip  h is  pen and begin to  allow  h is  hand 
to  g lid e  over the  paper w ith  no wasted e f f o r t .  Obviously th e re  i s  con­
s id e rab le  d is p a r i ty  between what Gregg had to  say in  1936 and L e s l ie 's  
comment in  1953 th a t  th e re  i s  no such fa c to r  in  shorthand as endurance.
The r e p e t i t iv e  p ra c tic e  th a t  L eslie  (65 :418) recommends fo r  d ic ­
ta t io n  ex erc ises  involves a considerab le  v a r ia tio n  of d ic ta t io n  r a te  from 
tim e to  tim e. The speed o f every d ic ta t io n  i s  announced (65:188) so th a t  
th e  le a rn e r  always i s  able to  measure th e  p rogress of h is  s k i l l  and i t s  
cu rren t s ta te  even though th a t  s k i l l  f lu c tu a te s  ra p id ly  according to  both 
ou tsid e  conditions and the  in te rn a l  fe e lin g  of the  perform er.
S p e c if ic a lly , th e  shorthand le a rn e r  should have an adequate num­
ber o f shorthand p la te s  to  be read and copied; th en  he should have ample 
d ic ta t io n  from m a te ria l th a t  has been p rac tic ed  from shorthand p la te s .
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During th i s  p ra c t ic e ,  e r ro rs  are  ignored; and, according to  L eslie  
(64s2/*J2) they  w i l l  d isappear u n less  th e  teach er h im self emphasizes th e  
e r ro rs .
W riting from d ic ta t io n  of new o r unpracticed  m a te r ia l. —Recom­
mendations fo r beginning w ritin g  from new or u n p rac ticed  m a te r ia l, f r e ­
quen tly  ca lle d  new-matter d ic ta t io n ,  lo o se ly  conform to  s ta r t in g  a t  the 
f i r s t  o f  the  second sem ester in  th e  usual teach ing  s i tu a t io n  or an equi­
v a len t time in  o th er s e tt in g s .  N evertheless, according to  L eslie  
(65s102-116), th e  w ritin g  o b jec tiv e  of shorthand i s  to  be able to  w rite  
any word in  th e  English  language and be able to  do i t  ra p id ly ; and one 
s tep  in  th a t  d ire c tio n  i s  the  beginning of new-matter d ic ta tio n .
As th e  le a rn e r  has re ad , copied, and w r i t te n  from d ic ta t io n  the  
v as t amount o f m a te r ia l prepared fo r  him in  the  f i r s t  months of h is  
shorthand p ra c t ic e ,  he has acquired a considerab le  acquaintance w ith th e  
system. During th i s  time he should be given no new-matter d ic ta t io n  be­
cause h is  s k i l l  has not developed to  the po in t th a t  he can progress 
to  th e  next step  w ithout undue com plications. Presumably, a t  t h i s  tim e 
he i s  w ritin g  from th e  simple p rac tic e d  m a te r ia l,  i s  r e p e t i t iv e ly  p rac­
t ic in g  h is  w ritin g  in  c la s s  from d ic ta t io n , and can su s ta in  fo r  s ix ty  
seconds a w ritin g  r a te  of e ig h t to  one hundred words a m inute. L eslie  
(65 :169) a s s e r ts  t h a t ,  i f  t h i s  i s  tim e, he i s  beginning to  approximate, 
under c e r ta in  lim ited  co n d itio n s , th e  lower speed range of h is  steno­
graphic o b jec tiv e .
In  making h is  t r a n s i t io n  from d ic ta t io n  p rev iously  p ra c tic e d  from 
h is  homework, th e  le a rn e r  should be given th e  new m a te r ia l in  sh o r t ,  easy 
sp u rts  o f t h i r t y  seconds. The speed should be w e ll w ith in  the  a b i l i t y  of
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th e  le a rn e r ,  and the time should be kept short fo r  se v e ra l days before i t  
i s  ra ise d  to  th e  usual s k i l l -b u ild in g  recommendation o f an optimum of 
s ix ty  seconds. At a l l  tim es, when th e  new-matter d ic ta t io n  i s  fo r  the 
purpose of speed development, easy m a te ria l i s  recommended. L eslie  
(6$ : l69- l ? 0 ) m aintains t h a t ,  s ince  th e  purpose i s  h a b it fo rm ation , the  
le a rn e r  i s  kept on easy m a te r ia l w ith  a l ib e r a l  preview u n t i l  he w rite s  
a t  the  te rm in a l speed req u ired ; and then  th e  d i f f i c u l ty  may be g radually  
increased . Once the  ap p ro p ria te  tim e a r r iv e s  fo r  g iv ing  new-matter d ic ­
ta t io n ,  no o th er p racticed-m iatter d ic ta t io n  i s  ever used fo r  the  usual 
lea rn in g  purposes.
In  an in s t r u c to r ’s handbook (70:20), i t  i s  sa id  th a t  d ic ta t io n  
should be f a s t ,  easy , r e p e t i t iv e ,  and b r ie f .  More s p e c if ic a l ly ,  th e  
speed recommended i s  th e  h ighest speed th a t  the  lesirner can p o ssib ly  
ta k e . The m a te r ia l should be kept easy in  o rder th a t  th e  p ra c tic e  can 
be m aijitained as s k i l l  development ra th e r  th an  th e  problem -solving ac­
t i v i t y  th a t  i t  would be i f  d i f f i c u l t  m a te ria l were used. The number of 
re p e t i t io n s  req u ired  i s  estim ated  a t  th re e  to  f iv e ,  and the  d u ra tio n  of 
most p ra c tic e  from d ic ta t io n  i s  recommended a t  one m inute—perhaps 
o ccasio n a lly  a t  30 seconds to  ge t h igher w ritin g  speeds.
Once th e  le a rn e r  has begun to  e s ta b lish  him self on th e  more f r e ­
quent w ords, Gregg (38:276-277) recommends work w ith  th e  le s s  frequent 
words. In  t h i s  way, he should develop an a b i l i ty  to  co n stru c t forms 
fo r  almost any word. A ll during  th i s  tim e, th e  studen t should be kept 
busy a t  reading  and w ritin g  r a th e r  th an  w ith minor p o in ts  o f theory— 
th in g s  th a t  a re  of no r e a l  im portance to  the  stenographer.
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Gregg (58;431) recommended th e  development of a w ord-carrying 
a b i l i t y ,  but t h i s  recommendation i s  made only by Gregg, He apparen tly  
thought th e  a b i l i ty  to  remember d ic ta t io n  as one w rite s  somewhat behind 
the cu rren t flow of words, perhaps tw enty words or so behind, was an 
a b i l i t y  r e la t iv e ly  d is t in c t  from o th er shorthand lesurning accomplishment. 
The penmanship of shorthand w r i t in g . —The obvious q u a l i t ie s  fo r
most shorthand w ritin g  are th a t  i t  i s  ra p id ly  executed and e a s ily  read,
1'  '
The a b i l i t y  to  make th e  proper movements th a t  produce th ese  q u a l i t ie s  
should, according to  L eslie  (65sl53-154> 159), emanate p r im a rily  from the 
mind r a th e r  th an  from e i th e r  the  p h y s ica l or the  m anipulative apparatus. 
When th e  hand i s  making th e  proper movements to  produce ra p id  and easy- / 
to -re a d  shorthand, th e  re s u lt in g  no tes show c e r ta in  symptoms th a t  are 
typ ical, o f expert w r ite rs .  At high speeds the  angles become s l ig h t ly  
rounded and th e  te rm in al s tro k e  dim inishes ra th e r  than  s tops ab rup tly .
The le a rn e r  i s  sa id  (65:153-154, 159) to  develop th e  h a b its  th a t  produce 
expert w ritin g  f a r  b e t te r  i f  he i s  not d r i l l e d  on th ese  m an ife sta tio n s  
befo re  he i s  ready to  app rec ia te  t h e i r  v a lu e ,
Gregg appears to  have been somewhat more in te re s te d  in  a  formal 
e f fo r t  a t  developing penmanship than  e i th e r  L eslie  o r Zoubek, At le a s t  
he wrote to  t h i s  e f fe c t  over a period  of y ea rs . He a sse rted  (56:69) th a t  
a knowledge of shorthand o u tlin e s  i s  of l i t t l e  value u n less  th e  knowledge 
can be transform ed in to  readable o u tl in e s . So, he b e liev ed , i t  i s  
e s s e n t ia l  to  make a g rea t d ea l of fu ss  over th e  appearance of th e  sh o rt­
hand; and th e  sooner one develops th e  h a b it  of in te l l ig e n t  s e lf - c r i t ic is m  
of each o u tlin e  the  sooner he can develop th e  d es ired  shorthand w ritin g  
a b i l i ty .
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According to  Gregg, th e  ch ie f elem ents of a good s ty le  o f w ritin g
are
1. Smooth, even, and l ig h t  l i n e s ,  secured by w ritin g  w ith  a 
f r e e ,  easy movement»
2» Correct curvature s la n t ,  method of jo in in g  characters»
3» Correct s ize  and propc: ci on c.f outlines»
4» Close and uniform spacing Ijuween outlines»  (46:69)
In  a d d itio n  to  th ese  elem ents, he advocated techniques such as
1» A tten tio n  to  see th a t  one i s  not p ressing  the  pen too 
h eav ily  on th e  paper ($0 :330);
2» Seeing th a t  th e  end of the  o u tlin e s  show a g radual tap e rin g  
o f f  in s te a d  of th icken ing  ($1 :274) ; and
3» Stream lining the corners o f o u tlin e s  so th a t  no p e rc ep tib le  
stop i s  apparent as revealed  by very  sharp angles ($4 :3#l)o
For a long time Gregg ($$:11$) had reccommended much e a rly  repe­
t i t i v e  p ra c t ic e .  The way to  make th i s  in te re s t in g ,  he suggested , i s  to  
give i t  in  th e  form of l iv e ,  e n th u s ia s t ic ,  in te n s iv e , penmanship d r i l l s  
supplemented by d ic ta tio n »
When th e  recommendations o f L e slie  (6$ :l$ l)  are  c a rr ie d  o u t, most 
of th e  teach ing  of shorthand penmanship i s  accomplished as a m atter of 
in c id e n ta l learning» Attempts a t  improvement of penmanship are  attem pts 
a t producing a c le a r ly  remembered v isu a l image ra th e r  than  as conscious 
a t te n t io n  to  th e  hand as a producing machine» Zoubek (8 2 :$ ), as w ell 
as L e s lie , recommends a procedure fo r  improving th e  le a r n e r 's  a b i l i ty  to  
co n stru c t an o u tlin e  : th e  teach er secures a tte n tio n  and w r ite s  an enor­
mous copy o f the  o u tlin e  on th e  chalkboard» The magnified o u tlin e  w i l l  
re v e a l to  th e  le a rn e r , a s s e r ts  L eslie  (6$:1$3), what should have been 
done in  th e  proper co n stru c tio n  of the  form, and no d iscu ss io n  i s
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necessary . S im ila rly , th e  sound of chalk on th e  board when th e  
room i s  q u ie t ,  according to  L e s lie , a id s  th e  development o f th e  
co rrec t w ritin g  motion by th e  le a rn e r .
The p r in c ip a l  concern about penmanship problems i s  avoiding 
th e i r  development in  th e  f i r s t  p lace , L eslie  (65;155) b e liev es  th a t  
many problems are  averted  when the  te a ch e r  i s  c a re fu l during th e  e a r ly  
w ritin g  not to  i n s i s t  upon rap id  w ritin g  and accu ra te  forms re g a rd le ss  
o f speed. The le a rn e rs  observe the  te a c h e r 's  w ritin g  motion a t th e  
chalkboard and copy p len ty  of good shorthand,
L eslie  (65s363) suggests f iv e  ways to  secure f lu e n t ,  w e ll-w ritte n  
no tes w ithout form al penmanship d r i l l s .  F i r s t ,  a long reading approachj 
second, slow copying and slow d ic ta t io n  u n t i l  the  i n i t i a l  d iffu se  move­
ments are  either- gone or co n tro lled ; t h i r d ,  observation  of th e  te a c h e r 's  
w ritin g  motion fo r  about te n  m inutes each day as the. new theory  i s  p re­
sen ted ; fo u rth , speed-forc ing  d ic ta t io n ;  and f i f t h ,  opportun ity  to  w rite  
about twenty per cent of th e  d ic ta t io n  under id e a l  cond itions fo r  p e rfe c t 
form ation of th e  o u tlin e s .
Current in s t r u c to r 's  handbooks (59:35-39) provide fo r  lim ited  
penmanship work—say, te n  minutes of p ra c tic e  approxim ately once a week. 
In  th e  opinion of th e  au th o rs . Lesson 24 i s  th e  e a r l i e s t  fe a s ib le  time 
to  attem pt penmanship refinem ent.
There a re  two simple dev ices , th ey  in d ic a te  (59:37-38)* fo r  
ra p id ly  improving the  penmanship of th e  le a rn e r . One of th ese  i s  th e  
m agnified o u tlin e  provided both by th e  textbook and even b e t te r  by th e  
teach er a t the  chalkboard. The second device fo r  improvement o f pen­
manship i s  th e  dem onstration by th e  teach er o f c o rrec t w ritin g  m otion.
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th e  combination of th ese  two devices q u ick ly  b rin g s  improved penman­
ship ; however, penmanship p ra c tic e  should seldom exceed te n  m inutes in  
leng th  and should always be under th e  co n tro l o f th e  te a c h e r . T herefore, 
such p ra c tic e  i s  not a good sub jec t fo r  homework.
Much of what L eslie  advocates about theo ry  he rep ea ts  (65sl52 , 
431-432) in  d iscu ss io n s  o f penmanship. The le a rn e r  should be encouraged 
to  look a t th e  form as a whole and improve i t  as a whole. Conscious 
d ire c tio n  o f th e  m echanical d e ta i l s  of th e  s k i l l  tend  e i th e r  to  im pair 
o r to  in h ib i t  th e  s k i l l .  As soon as conscious d ire c tio n  i s  given to  th e  
m echanical d e t a i l s ,  i t  i s  immediately im possible to  a c t n a tu ra lly .
Complete agreement among th e  in v en to rs  i s  not apparent in  the  
m atte r of penmanship. Zoubek (?6:8) f e e ls  th a t  some concern fo r  sh o rt­
hand penmanship can be ju s t i f i e d  in  th e  tra in in g  of te a c h e rs . The value
of having s tu d en ts  see th e  teach e r w rite  la rg e  amounts o f good shorthand 
on th e  chalkboard each day i s  im portant; so , improvement of th e  te a c h e r ’s 
penmanship i s  o f value to  le a rn e rs . Gregg (38:274-273) be lieved  th a t  
penmanship d r i l l s  not only are  valuab le  fo r  w ritin g  in  an ac cu ra te , 
f lu e n t ,  le g ib le  s ty le  but a lso  th a t  such p ra c tic e  helps to  e s ta b lis h  
m echanical hand co n tro l so th a t  th e  shorthand forms would not become 
i l l e g ib le  in  rap id  w ritin g .
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A tten tio n  to  the  hand was more ty p ic a l  of Gregg than  the  o th e r 
o f th e se  in v en to rs ; e sp e c ia lly  in  h is  e a r ly  w ritin g . Once he sa id  (56:7) 
th a t  shorthand was la rg e ly  manual, but in  o th e r , more recen t w ritin g  he
sa id  (48:505) th a t  "the hand can w rite  no f a s te r  than  th e  mind can th ink"
and again  (57:282) " to  w rite  q u ick ly , one must th in k  q u ick ly ."  He a lso
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cautioned ($7 :282) th a t  what young shorthand w r i te rs  consider slow- 
handedness in  many cases i s  nothing more th an  m ental h e s ita t io n ,
L eslie  cau tions against o v e rp rac tice  in  shorthand when th e  p rac­
t i c e  e f fo r t  i s  d ire c te d  toward unnecessary p e rfe c tio n  of shorthand 
penmanship. P e rfe c t w ritin g  of o u tl in e s  can be d e trim en ta l to  th e  pro­
g ress  of th e  stenographic le a rn e r  although perhaps u se fu l fo r  th e  
te a c h e r . For e i th e r  group, however, th e  le a rn e r  i s  sa id  to  do b e s t by 
keeping h is  mind o f f  h is  m istakes in  th e  e a r ly  s tages of the  lea rn in g  
process.
In  summary, Gregg produced a  system of shorthand th a t  has 
found wide acceptance throughout th e  world and e sp e c ia lly  in  th e  United 
S ta te s , L a te r, L eslie  and Zoubek p a r t ic ip a te d  in  th e  re v is io n  o f th e  
system to  such an ex ten t as to  become co-inven to rs  and, as such, have 
a lso  become in f lu e n t ia l  in  determ ining teach in g  method. While they  may 
not be in  complete agreement, th e re  are  some predominant opinions 
reasonably  re p re se n ta tiv e  of the  group. Among th ese  are the  ideas th a t  
shorthand i s  most e a s ily  learned  when th e  le a rn e r  absorbs a knowledge 
of the system and s k i l l  in  i t s  use m ainly by much exposure to  i t  
through reading  and copying la rg e  amounts o f w e ll-w ritte n , graded sh o rt­
hand m a te r ia ls  and by w ritin g  from generously  previewed d ic ta t io n . 
E sp ec ia lly  during th e  e a r ly  stages o f shorthand le a rn in g , c a re fu l p re­
se n ta tio n  and review of examples of th e  p r in c ip le s  are p resen ted  on the 
chalkboard and are  p rac ticed  w ithout re fe ren ce  to  v erb alized  r u le s ,  so 
th a t  not only are  v erb a lized  ru le s  avoided, but a lso  th e i r  ex istence i s  
concealed.
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A sp ec ia l sequence of lea rn in g  a c t iv i ty  w ith  ty p ic a l  time d esig ­
na tions i s  recommended. Penmanship p r a c t ic e ,  once h igh ly  regarded , has 
la rg e ly  given way to  b r ie f  and in freq u en t dem onstrations by th e  te a c h e r .
CHAPTER IV
A COMPARISON OF THE VIEWS OF PSYCHOLOGISTS AND SHORTHAND 
INVENTORS AS THEY RELATE TO PRACTICE
To express concise ly  h is  b asic  th in k in g  w ith  regard  to  th e  teach ­
ing of shorthand, L e s lie  (65:417-423) form ulated twenty p r in c ip le s .  I f  
expanded, th ese  apparen tly  should summarize th e  teach ing  of shorthand. 
N either of th e  o th e r  two inven to rs  form ulated h is  th e o r ie s  in  such a 
comprehensive com pilation o f sp e c if ic  id e a s . Because o f th e  long 
a sso c ia tio n  m aintained by L eslie  w ith  both  Gregg and Zoubek and th e i r  
c lose working r e la t io n s h ip ,  i t  may be assumed th a t  fo r  the  most p a r t  
L e s l ie ’s p re se n ta tio n  of the  twenty p r in c ip le s  co incides w ith  the 
th ink ing  of th e  o ther two in v en to rs .
In  th i s  ch ap te r, th e  p r in c ip le s  s ta te d  by L eslie  a re  used as th e  
p o in ts  of departu re  fo r  a conç>arison of th e  views of th e  psycho log ists  
and the  shorthand in v en to rs  as th ese  views r e la te  to  p ra c tic e  in  th e  
teach ing  of shorthand, , In  some cases , d iffe ren c es  as w e ll  as s im ila r i ­
t i e s  are  po in ted  up in  ideas because th e re  i s  no t o t a l  agreement be­
tween e i th e r  th e  two groups or among th e  in d iv id u a ls  o f each group.
L e s l ie 's  published  statem ent o f th e  twenty p r in c ip le s  makes no 
d is t in c t io n s  as to  ca teg o rie s  in to  which th e  p r in c ip le s  f i t ;  however, 
fo r  th e  purpose o f t h i s  study th e  p r in c ip le s  are  d iscussed  in  th re e
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groups : (1) th e  th e o re tic a lly -b a se d  p r in c ip le s ,  (2) th e  fu n c tio n a lly -
based p r in c ip le s ,  and (3) th e  commentary p r in c ip le s .
The T h eo re tica lly -b ased  P rin c ip le s  
Some o f L e s l ie 's  p r in c ip le s  a re  s ta te d  in  such a way th a t  they  
imply a fundamental d e sc r ip tio n  o f s k i l l  le a rn in g . Nine o f th ese  p r in c i ­
p le s  given here are used as th e  p o in ts  of o r ig in  fo r  comparison of the  
views of p sy ch o lo g is ts  and in v en to rs .
S k il ls  are b e s t learned  under th e  most favorab le  c o n d itio n s . — 
Here i s  a th eo ry  p a r t ic u la r ly  im portant to  th e  in v e n to rs ' system fo r  
teach ing  shorthand. They hold th a t  shorthand s k i l l  should f i r s t  be de­
veloped ra p id ly  under th e  most favo rab le  c o n d itio n s , and then  the  s k i l l  
should be toughened to  w ith stand  a c tu a l working con d itio n s. I t  i s  p re ­
sumed th a t  th e  most favo rab le  cond itions a re  arranged by removing un­
necessary  o b s ta c le s  from th e  path  of th e  le a rn e r .
Thorndike suggested th a t  one way in  which o b s tac le s  could be 
removed from th e  path  o f lea rn in g  i s  through th e  removal of i r r e le v a n t  
em otional excitem ent and worry. The absence o f th e se  cond itions c o n s ti­
tu te s  a favorab le  psycho log ica l conditions and, conversely , ir r e le v a n t  
emotional excitem ent and worry are d e te r re n ts  to  learn in g  in  one sense 
because th ey  compete fo r  th e  le a r n e r 's  a t te n t io n .
In  one s i tu a t io n ,  L eslie  recommends th e  removing of o b s tac le s  
from th e  le a r n e r 's  pa th  during the  read ing  of connected m atte r. To r e ­
move a problem s i tu a t io n  e f f e c t iv e ly ,  he suggests immediate prompting by 
th e  teach e r ra th e r  th an  prodding th e  studen t to  coax from him a h a rd - to -  
recognize word. Then, in s tea d  of a d i f f i c u l t  problem s itu a t io n , th e re  
are  s u b s t i tu te  co n d itio n s  involv ing  dependence upon increased  r e p e t i t io n
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as an a id  to  h ab it form ation. Zoubek exp la in s th a t  immediate m astery i s  
not th e  o b jec tiv e  a teach e r should seek; r a th e r ,  he should depend on 
constan t review (sp ec ia lly -a rran g ed  r e p e t i t io n )  to  produce fo r  the 
le a rn e r  an adequate use of th e  system.
E ith er p erm ittin g  o r encouraging s tu d en ts  to  use th e  p r in te d  key 
i s  another in stance  of removing o b s tac le s  from th e  path  of the  le a rn e r . 
Both L eslie  and Zoubek recommend exped itious use o f th e  key to  speed 
up homework reading.
I t  i s  ev ident from L e s l ie 's  w ritin g  th a t  he favors in troducing  
shorthand in  four phasess read in g , copying and w ritin g  th e  d ic ta t io n  
from p rac ticed  m a te r ia l, w ritin g  the  d ic ta t io n  from new m a te r ia l, and 
tra n sc r ib in g . He presumes th a t  a student i s  making good progress when he 
performs ra p id ly  and e a s ily  in  each stage and th en  p rogresses to  the  next 
one. An example of usual p rogress occurs when th e  d ic ta t io n  ra te  on 
p rac tic ed  m atter i s  developed to  about th e  lower range o f the  steno­
graphic o b jec tiv e  before any p ra c tic e  on new m atte r. When s k i l l  i s  de­
veloped on easy p ra c tic e  and then  i s  susta ined  as th e  m a te ria l g radually  
becomes more d i f f i c u l t ,  i t  fo llow s L e s l ie 's  p r in c ip le  th a t  s k i l l s  are  
b e s t learned  under the  most favorab le  cond itions and then  toughened so 
th a t  th ey  are  adequate in  working s itu a tio n s .
Inasmuch as speed i s  a prime fa c to r  in  th e  u s a b il i ty  of shorthand 
s k i l l ,  i t  i s  im portant th a t  procedures be used th a t  perm it p ra c tic e  in  
w ritin g  ra p id ly , G u th rie , in  p a r t ic u la r ,  p o in ts  out tha4  one may speak 
o f th e  h a b itu a l speed of an ac tio n  and th a t  thé  r a te  a t  which movement 
i s  performed quickly  becomes a h a b it.
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There i s  some s im ila r i ty  between th e  underlying assumptions of 
Gregg and those of L eslie  and Zoubek. According to  Gregg, considerable 
m astery should be achieved befo re  moving from th e  simple words to  the  
more d i f f i c u l t  words. V/hile some assumptions are in  o p position , a l l  
th re e  men do attem pt to  p resen t the  e a s ie r  aspects  f i r s t  and b u ild  some 
degree o f s k i l l  before p rogressing  to  more d i f f i c u l t  s tag es . Notable 
among the co n trastin g  id eas  mentioned here are the d iffe re n c e s  in  opinion 
concerning m astery and th e  d iffe ren ces  in  th e  nature o f the  m a te ria l to  
be used.
In  summary, th e  in v en to rs  presume to  c rea te  favorable lea rn in g  
conditions by proceeding a t th e  beginning o f each lea rn in g  phase w ithout 
p re ssu re . Appropriate p ressu res  are  applied  l a t e r  in  sev era l types of 
p ra c tic e . Attempts a t w ritin g  a t high speeds are  common. Reading some 
o f th e  homework in  c la ss  pu ts  a premium on le g ib le  n o tes . Tests check 
th e  accuracy w ith  which le a rn e rs  can record ra p id ly  from d ic ta t io n . How­
ev er, th ese  p ressu res  are  never constan t. L e slie  recommends th a t  about 
a f i f t h  of a l l  d ic ta t io n  be a t confortab le  speeds to  give r e l i e f  from 
p ressu re . This i s  a lso  necessary  because L e s lie  regards shorthand com­
petence as a "hab it s k i l l . "  Hence, le a rn e rs  must be allowed to  perform 
fo r  a s ig n if ic a n t p o rtio n  o f the  time w ith high accuracy to  develop 
h a b its  th a t  produce proper o u tlin e s .
S ig n ifican t agreement i s  found between th e  th eo ry  of the  psy­
ch o lo g is ts  and the  p r a c t ic a l  recommendations of the  shorthand in v en to rs .
A number o f recommendations fo r  shorthand p ra c tic e  a re  o ffe red  by th e  
in v en to rs  as staiidard procedures, and th ese  p ra c tic e  procedures seem to  
embody th e  e s se n tia ls  of re lev an t psycholog ical th eo ry . So, both th e
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in v en to rs  and th e  p sy ch o lo g is ts  support th e  same views le a rn in g  proceeds 
b es t viiien th e  o b s ta c le s , or le a rn in g  s te p s , are sm all so th a t  th e  le a rn e r  
may proceed w ithout undue d i f f i c u l ty  from one phase to  th e  next.
S k i l l  should never be fo rced  o r s tra in e d  u n t i l  a f t e r  i t  i s  w ell 
e s ta b lish e d . —L eslie  contends th a t  in  th e  beginning th e re  should not be 
e i th e r  p ressu res  fo r  high r a te s  o f accuracy and speeds o r long p ra c tic e  
p erio d s. These are  app lied  only  a f t e r  th e  s k i l l  i s  w e ll e s ta b lish e d . 
Thus, th e  content o f t h i s  p r in c ip le  makes i t  perhaps more n ea rly  a co ro l­
la ry  of the  preceding p r in c ip le  than  a sep ara te  one; th a t  i s ,  th a t  s k i l l s  
are  b e s t learned  under, th e  most favo rab le  co n d itio n s. Even so , th i s  
p r in c ip le  should not be considered as unim portant in  th e  in v e n to rs ' 
recommendations fo r teach ing  although d iscussed  only b r ie f ly  here .
I t  i s  agreed by psy ch o lo g is ts  in  gen era l and s p e c if ic a l ly  noted 
by Koffka th a t  r e p e t i t io n  may lead  to  bad h a b its  as w e ll  as good ones. 
T herefore , in  the  e a r ly  le a rn in g , i f  p ressu res  a re  ap p lied  e i th e r  in ­
a p p ro p ria te ly  o r too  soon, in c o rre c t lea rn in g  may tak e  p lace  and th e  
h a b its  developed may make i t  d i f f i c u l t  fo r  th e  studen t to  perform in  a 
more d e s ira b le  way l a t e r .  In  th e  development o f e i th e r  a  motor s k i l l ,  as 
Koffka n o te s , o r th s  s k i l l  o f shorthand in  t h i s  case , one may e a s ily  
•start wrong, under forced and s tra in e d  circum stances. The h ab its  w i l l  
then  prevent one from r e a l ly  perform ing th e  a c t iv i ty  in  th e  d esired  way 
in  e i th e r  l a t e r  s tag es of lea rn in g  o r th e  u ltim a te  use o f th e  s k i l l .  So, 
ag a in , agreement between in v en to rs  and psy ch o lo g ists  i s  seen in  th e  
estab lishm ent of s k i l l .  P ressu res apparen tly  cause damage i f  they  d iv e r t  
th e  le a rn e r  from th e  b es t kind of p ra c tic e  of th e  th in g  to  be learned .
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S k i l l  i s  bes t developed in  in te n s iv e  b u rs ts  of nervous energy 
o f perhaps 30 to  90 seconds»—In  shorthand, procedures fo r  b u ild in g  s k i l l  
u t i l i z e  sh o rt periods o f e f f o r t j  and th e  longer w ritin g s  of f iv e ,  te n ,  or 
f i f t e e n  m inutes are  sa id  to  hamper th e  development o f speed although they  
may be reserved  fo r  t e s t in g .  The inven to rs  p o in t out th a t  th e  atta inm ent 
o f  shorthand s k i l l  i s  reached only through proper p ra c tic e . Proper, p rac­
t i c e ,  they  suggest, i s  w e ll d ire c te d , p roperly  spaced, and re g u la r , 
L e s l ie 's  p lan  o f using  in te n s iv e  b u rs ts  of energy fo r  sho rt 
periods o f tim e was not shared by Gregg whose recommendation to  p ra c tic e  
w ritin g  fo r  longer periods so th a t  fa tig u e  causes th e  hand to  re la x  i s  in  
op p o sitio n  to  L e s l ie 's  p r in c ip le ,  G regg's in te n t  of b u ild in g  endurance 
i s  in  c o n f l ic t  w ith  L e s l ie 's  con ten tion  th a t  endurance i s  not a fa c to r  in  
shorthand s k i l l  development,
Guthrie no tes th a t  th e  only law fo r  th e  d is t r ib u t io n  of p ra c tic e  
periods i s  th a t  th e  g re a te s t  e f f ic ie n c y  may be gained by s e t t in g  appro­
p r ia te  in te r ru p tio n  of p ra c tic e  a t  tim es when th e  s e tt in g  up o f undesir­
ab le  h a b its  seems to  be re ta rd in g  p ra c tic e , and h is  view i s  probably 
accep tab le  to  th e  o ther p sy ch o lo g is ts . This leaves the  q u estio n  of 
len g th  of p ra c tic e  e f fo r ts  w ith  an undetermined g u id e lin e . In  shorthand, 
fo r  in s ta n c e , even tua lly  one must come to  the  p o in t of determ ining the  
r e s u l t s  o f v ario u s leng ths o f p ra c tic e . In  th e  psychology l i t e r a t u r e ,  
th e se  r e s u l t s  are t r e a te d  as s p e c if ic  phenomena th a t  are  not generalized  
in to  a  comprehensive p r in c ip le .
One might wish fo r  an occasion in  which the  p sycho log ists  would 
take  a  c lo se r  th e o re t ic a l  or experim ental look a t  th e  leng th  o f p ra c tic e  
p erio d s  in  s i tu a tio n s  s im ila r  to  those o f lea rn in g  shorthand. Y et, in  so
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f a r  as th e  various expressions o f a t te n t io n  to  th e se  m atte rs  a re  con­
cerned, no c o n f l ic t  i s  seen between th e  inven to rs and th e  p sy ch o lo g ists .
S k i l l  i s  not a fix ed  o r s ta t i c  s t a t e . —The s k i l l  o f any w r i te r ,  
observes L e s lie ,  v a r ie s  from minute to  m inute, as w e ll as  from day to  
day. The s k i l l  f lu c tu a te s  according to  ou tsid e  cond itions and to  in te r ­
n a l fe e lin g s  o f the  s k i l l  le a rn e r . This id ea  i s  rem in iscen t o f what 
H ull c a lle d  "behavioral o s c i l l a t i o n ."
The p ro b a b ility  of a proper response, as one would deduce from 
G u th rie 's  P rin c ip le  of Response P ro b a b ility , depends upon whether a su f­
f ic ie n t  number o f the co n d itio n ers  from th e  t o t a l  s i tu a t io n  are  p re sen t. 
To th e  ex ten t th a t  th ese  are  p resen t in  varying deg rees, th e  lik e lih o o d  
of ob ta in ing  a  p a r t ic u la r  response v a r ie s  a lso . In  h is  P rin c ip le  of 
Dynamic S itu a tio n s  i s  seen th e  need fo r  p ra c tic e  so th a t  a response may 
be e l i c i t a b le  from a v a r ie ty  of s i tu a t io n s .  So, performance d i f f e r s  from 
time to  time according e i th e r  to  sev e ra l explanations as G uthrie and Hull 
in d ic a te  o r  by observation  w ithout exp lanation  as in  the  case of L e s lie ,
R ep e titio n  i s  not th e  cause of le a rn in g . —The r e a l  cause of 
le a rn in g  i s  re -c re a tio n . R ep e titio n  gives not only th e  causes o f le a rn ­
ing a chance to  operate but a lso  g ives o p p o rtu n itie s  fo r  th e  previous 
le a rn in g  to  d e te r io ra te  i f  the  proper lea rn in g  cond itions are  not 
p re se n t.
Lnen Gregg advocated th a t  le a rn e rs  know th e  reason fo r  p ra c tic e , 
he gave emphasis to  th e  d e s i r a b i l i ty  of understanding th e  p r in c ip le  to  
which t h e i r  p ra c tic e  app lied . The memorization of th e  ru le  was not im­
p o r ta n t,  and he sa id  th a t  th e  restudy ing  of ru le s  merely as ru le s  i s  not 
o f much value . On th e  o th er hand, applying th e  ru le s  i s  of g rea t value 
fo r  c re a tin g  w ord-building power.
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L eslie  suggests a s e r ie s  o f le a rn in g  experiences w ith  th e  b r ie f  
forms th a t  co n s is ts  of much g re a te r  r e p e t i t iv e  p ra c tic e  than  i s  used in  
o ther shorthand lea rn in g . While a lp h ab e tic  symbols are  used fo r  b r ie f  
forms and may give a clue to  t h e i r  meanings, no r e p e t i t iv e  sp e llin g  i s  
recommended. The forms would be lea rn ed  p rim arily  as wholes and mainly 
by th e  impact o f r e p e t i t io n .
In  th e  Leslie-Zoubek type o f p ra c tic e  on new form s, th e  r e p e t i ­
t io n  pemnits the  le a rn e r  to  involve s ig h t ,  h earin g , speech, and the  
accompanying m uscular movement in  response to  th e  fo m s . The te a c h e r 's  
p re se n ta tio n  i s  rap id  and v igorous; th u s , holds L e s lie , t h i s  type of 
p re sen ta tio n  and p a r t ic ip a tio n  provides th e  varied  and v iv id  s tim u li 
needed to  produce more lea rn in g .
L eslie  re p e a te d ly .argues ag a in st any "e labo ra te  exp lanations" 
during th e  teach er p re se n ta tio n  and stu d en t reading in  th e  chalkboard 
work w ith th e  word l i s t s .  He argues not only ag a in st th e  le a rn in g  of 
ru le s  but a lso  ag a in st allow ing the  s tuden t to  become aware th a t  any 
ru le s  e x is t .  The chalkboard p re se n ta tio n , L eslie  m ain ta in s, i s  an a id  to  
th e  le a rn e r  in  g e ttin g  a b e t te r  p e rcep tio n  of the  w ritin g  m otion; but he 
opposes conscious d ire c tio n  by th e  le a rn e r  in  im ita tin g  th e  te a c h e r ’s 
w ritin g  motion. The constant emphasis ag a in s t the  le a r n e r 's  awareness 
of th e  s tru c tu re  o f the  system during p ra c tic e  poses a q u es tio n  of th e
I
ex ten t to  which L eslie  provides fo r  in te n t io n  as a p a r t  o f th e  shorthand 
lea rn in g  procedure. Of course, th e re  i s  s t i l l  th e  p o s s ib i l i ty  of some 
u n in ten tio n a l lea rn in g  as i s  evidenced by th e  development o f undesired 
h a b its  and some awareness of th e  p ercep tiv e  f ie ld  in  th e  sense th a t  the  
f ie ld  p sycho log ists  b e liev e .
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One in stan ce  o f dependence on re -c re a t io n  as a sp e c ia l form of 
r e p e t i t io n  i s  the  c u rre n tly  recommended read ing  and w ritin g  of shorthand 
homework. A ll a t te n t io n  i s  given to  co n tex tu a l m a te r ia l th a t  provides 
m u ltip le  examples o f th e  p r in c ip le s  to  be s tre s se d . In  t h i s  s e t t in g ,  th e  
p r in c ip le  i s  repeated  in  sev era l d if f e r e n t  and sep ara te  s itu a t io n s .
The classroom  d r i l l ,  recommended by L e s lie , o f randomly rep ea tin g  
the  words from word l i s t s ,  as w e ll as th e  p ra c tic e  advocated by Gregg of 
w ritin g  th e  various forms of a word ra th e r  th an  p re c ise  r e p e t i t io n ,  
supports th e  id ea  of r e -c re a tio n  as a shorthand le a rn in g  p r in c ip le . 
L e s l ie 's  a ttem pts a t  providing v iv id  and varied  s tim u li in  th e  le a rn in g  
process are c lo se ly  r e la te d  to  G u th r ie 's  theo ry  th a t  overt a c tio n  lead s  
more re a d ily  to  th e  ste reo ty p in g  of a s e r i a l  response. G uthrie suggests 
th a t  t h i s  i s  borne out by experim ents th a t  show th a t  m a te ria l read  aloud 
i s  more q u ick ly  learned  than  m a te ria l read  s i le n t ly .
Thorndike poin ted  out th a t  mere r e p e t i t io n  of a s i tu a t io n  i s  n o t, 
of i t s e l f ,  p roductive o f lea rrd n g . R ather, mere r e p e t i t io n  of a s i tu a ­
t io n  simply ten d s  to  m ain tain  th e  s ta tu s  quo; and n e ith e r  the s e le c t io n  
of d e s ira b le  bonds nor th e  e lim in a tio n  of undesirab le  ones i s  au tom atic. 
Hull a lso  agreed th a t  mere r e p e t i t io n  was not adequate fo r  le a rn in g , but 
suggested somewhat d if f e r e n t  consequences. Mere contiguous r e p e t i t io n ,  
he b e lie v e d , does not produce a maintenance o f th e  s ta tu s  quo bu t a c tu a lly  
does generate  in h ib i t io n .  Most o f the  b e h a v io r is ts  (p lu s Thorndike) 
would agree th a t  improvement depends upon rein forcem ent. N evertheless, 
G uthrie d iscounted  th e  ro le  of s a t i s f i e r s  and annoyers, re in fo rc e rs  and 
p u n ish ers , and so on. The response becomes conditioned , he b e lie v e d , by 
the sim ultaneous a s so c ia tio n  between th e  s tim u li and th e  response.
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The ro le  o f in te n tio n  in  lea rn in g  may be p a r t ic u la r ly  s ig n i f i ­
cant» G uthrie reminds us th a t  s tu d ie s  have been devised to  b ring  out th e  
d iffe ren ce  between lea rn in g  w ith in te n tio n  and lea rn in g  w ithout in te n ­
t io n ,  I t  has been seen , he r e la te d ,  th a t  a r i t u a l  may be repeated  fo r  
years  but probably w i l l  not be memorized u n less  th e  sub jec t makes up h is  
mind to  le a rn  i t .  N evertheless, some lea rn in g  does tak e  p lace as i s  
evidenced by th e  e x ten t to  which people do have h a b its  th a t  they  d id  not 
in ten d  to  acq u ire ; and, of course, th e  experim ents in  la te n t  le a rn in g  in ­
d ic a te  th a t  some le a rn in g  th a t  i s  not recognized a t  th e  time may take  
p la c e .
Although re p e t i t io n  i s  not the cause of le a rn in g , G uthrie com­
ments th a t  r e p e t i t io n  i s  necessary  to  execute the ac t in  a v a r ie ty  of 
circum stances although some h a b its  may be e s ta b lish ed  in  a s in g le , ex­
c ite d  re h e a rsa l. With H ull, the  law o f reinforcem ent i s  fundamental in  
le a rn in g . The more reinforcem ents o f an a c t iv i ty ,  th e  more s tro n g ly  
h ab itu a ted  the a c t iv i ty  becomes. Thus, H ull i s  in  agreement w ith  Thorn­
dike and Skinner and opposed to  G uthrie , Mere r e p e t i t io n ,  be lieved  H ull, 
does nothing but genera te  in h ib it io n . According to.Tolm an, a f te r  a  r e ­
sponse has been le a rn ed , overexercise  tends to  f ix  i t  and make i t  unduly 
r e s i s ta n t  to  change,
Koffka po in ted  out th a t  r e p e t i t io n  i s  linked  w ith lea rn in g  in  
most s i tu a t io n s .  However, he suggests th a t  tra c e s  may be d if fe re n t  in  
two kinds o f p ra c tic e  so th a t  in  some cases an a c t iv i ty  improves through 
p ra c tic e  w hile in  another case th e re  may be no lea rn in g . This i s ,  
changes go on w ith in  r e p e t i t io n ,  not as  a r e s u l t  o f r e p e t i t io n .  Never­
th e le s s ,  r e p e t i t io n  can be a very powerful f a c to r  in  s ta b i l iz in g  tra c e s
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by b u ild ing  up a t ra c e  system composed of as many tra c e s  as th e re  are  
r e p e t i t io n s .
Wheeler suggests th a t  lea rn in g  i s  in e f fe c tiv e  in  p ro p o rtio n  to  
i t s  dependence upon sheer r e p e t i t io n  and d r i l l .  To a G e s ta l t i s t ,  th e  
comprehension o f re la tio n s h ip s  i s  fundamental in  lea rn in g ; th e re fo re , 
r e p e t i t io n  w ithout th i s  comprehension i s  thought to  be in e f fe c tiv e .
Thus, th e re  i s  agreement among the  in v en to rs  and the  psycholo­
g is t s  th a t  changes go on w ith in  r e p e t i t io n  and not as a r e s u l t  o f repe­
t i t i o n .  No evidence of disagreem ent on th i s  po in t i s  found in  the 
l i t e r a tu r e  of th e  shorthand inven to rs .
Easy p ra c tic e  m a te r ia l develops speed more e f fe c tiv e ly  than  d i f ­
f i c u l t  p ra c tic e  m a te r ia l , —While d i f f i c u l t  p ra c tic e  m a te ria l may help  in  
f ix in g  knowledges, easy p ra c tic e  m a te ria l serves in  the  speeding up of 
h a b its . Obviously, one can perform on the  easy p ra c tic e  m a te r ia l a t  a 
h igher r a te  th an  he can perform  on e i th e r  more d i f f i c u l t  o r le s s  fa m ilia r  
m a te ria l; and although L eslie  does not s p e c if ic a l ly  d ec lare  i t  to  be so , 
h is  b as ic  p ro p o sitio n  appeeurs to  be th a t  the speed o f the ac tio n  i s  an 
in te g ra l  p a r t  of what a student le a rn s ,
G uthrie notes th a t  movements which are  p rac ticed  a t  a rap id  ra te  
continue to  be performed a t  th e  h ab itu a l speed th a t  i s  s e t .  The mark of 
an es tab lish ed  h ab it i s  smooth and h igh ly  p re d ic ta b le  ac tio n ; however, 
the s te reo typ ing  may p reserve  waste movement even though i t  tends to  
e lim inate  in te rfe re n c e  among movements and to  e lim inate  movements th a t  
tend to  r e s u l t  in  d is tu rb in g  s tim u li. Yet in  th e  w ritin g s  of both th e  
in v en to rs  and th e  p sy ch o lo g is ts , s u b s ta n tia l  agreement i s  apparent. They 
in d ic a te  th a t  easy p ra c tic e  m a te ria l may develop speed more e f fe c tiv e ly  
than  d i f f i c u l t  p ra c tic e  m a te r ia l.
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P erfec t re la x a tio n  i s  necessary fo r  th e  most e f fe c tiv e  s k i l l  de­
velopment , " T h e  w r i te r  le a rn s  b est when th e  minimum amount of nervous and 
muscular e f fo r t  i s  used to  perform the  a c t iv i ty .  "P erfec t re lax a tio n "  i s  
probably not a good term , inasmuch as a c e r ta in  amount of ten s io n  i s  r e ­
quired fo r  the  maintenance of an acceptable postu re  and w ritin g  m otion, 
and a c e r ta in  amount o f em otional involvement i s  requ ired  in  the  motiva­
t io n  to  w r ite .  T herefore , i t  must be recognized th a t  L e s l ie 's  p r in c ip le  
i s  r e a l i s t i c  to  th e  ex ten t th a t  i t  r e fe r s  to  e i th e r  extraneous muscular 
involvement o r extraneous emotional involvem ent. He i s  somewhat more 
r e a l i s t i c  when he p o in ts  out th a t  teach ing  procedures th a t  remove m ental 
ten sio n  are valuab le  because th e  lack  of m ental ten sio n  causes nervous 
and muscular ten s io n  to  van ish . This can, o f course, r e fe r  only to  un­
re la te d  te n s io n .
The most expert and su ccessfu l le a rn e rs ,  observed Thorndike, show 
th e  le a s t  em otional excitem ent in  connection w ith  the  ex erc ise  o f the 
function  th a t  they  are  improving. The le s s  exc ited  one i s  during h is  
work, the  b e t te r  he le a rn s . Emotional excitem ent o f th e  le a rn e r  need not 
be g re a t ,  and in  th e  most su ccessfu l le a rn e rs  i t  seems to  be produced by 
the in te r e s t  and success ra th e r  than to  produce them. On th e  o th er hand, 
the  observation  of Thorndike i s  not complete as evidenced by in d ic a tio n s  
th a t  simple lea rn in g  may be f a c i l i t a t e d  by th e  s l ig h t  a d d itio n  to  muscu­
l a r  tonus provided by g ripp ing  a dynamometer w hile p ra c tic in g . F urther­
more, excitem ent th a t  causes th e  le a rn e r  to  re a c t  in  a more vigorous way 
may provide a more t e l l i n g  experience and more n early  complete and l a s t ­
ing le a rn in g , L eslie  and th e  o ther in v en to rs  are  doub tless  r ig h t  in  th a t  
a c e r ta in  degree of re la x a tio n  i s  d e s irab le  fo r  th e  most e f fe c tiv e  s k i l l
135
development in  shorthand» The psy ch o lo g ists  do not re fu te  t h i s  assump- 
tion»  On th e  o ther hand, th e  l i t e r a tu r e  does not in d ic a te  c le a r ly  
ap p lic ab le  support th a t  p e rfe c t re la x a tio n  i s  necessary»
S k i l l  i s  b e s t learn ed  in  th e  la rg e s t  f e a s ib le  wholes and sub­
wholes, —L eslie  p a r t ic u la r ly  emphasizes th a t  no attem pt should be made to  
p e rfe c t each p a rt o f th e  s k i l l  as i t  occurs» R ather, th e  le a rn e r  should 
progress from one stage to  another so th a t  a l l  th e  p a r ts  may be p e rfec ted  
to g e th e r . The in d iv id u a l symbol of th e  shorthand a lp h ab e t, which i s  used 
fo r  th e  b u ild in g  of w ords, rep re sen ts  a whole in  i t s e l f  i f  one agrees 
w ith  L e s lie . These wholes may l a t e r  become subwholes as th e  le a rn e r  
begins to  recognize combinations o f th e  symbols. Because th ese  are th e  
w holes, e sp e c ia lly  in  th e  beginning, w ith  which th e  le a rn e rs  can d e a l, 
L e slie  recommends much sp e llin g  p ra c tic e  through th e  complete p resen ta ­
t io n  of th e  theory  and perhaps fo r  a tim e afterward» M ainly, t h i s  repe­
t i t i v e  sp e llin g  and read ing  would be done as d ire c te d  classroom a c t iv i ty  
i f  L eslie  and Zoubek are  followed»
A sp e c if ic  in s tan c e  of an attem pt to  produce learn in g  by the 
la r g e s t  fe a s ib le  wholes and subwholes occurs in  th e  Leslie-Zoubek pro­
p o sa l fo r  w ritin g  p ro g ressio n  from lesso n  to  le sso n  w ithout w aiting  fo r  
g re a t ly  improved characters»  The le a rn e r  i s  to  proceed through the 
e n t i r e  system qu ick ly  and then  to  p o lish  the  shorthand s k i l l  as a whole 
w ithout focusing a t te n t io n  on th e  component p a r ts .
Proceeding through th e  e n t i re  system w ithout w aiting  fo r  m astery 
of th e  p a r ts  (an attem pt a t  p reserv ing  th e  wholeness o f the  lea rn in g ) 
does not imply beginning a l l  p a r ts  of the  s k i l l  a t once. The reading 
approach delays both w r itin g  and th e  p ra c tic e  o f some o th er elements of
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th e  s k i l l .  According to  L e s lie , th ese  delays perm it proper p rep ara tio n  
fo r  each of the  subwholes th a t  ev en tu a lly  combine and form shorthand 
s k i l l ,
Wheeler a sse rted  th a t  lea rn in g  involves th e  understanding of the  
new problem as a whole. Behavior, he b e liev ed , follow s laws th a t  do 
not perm it learn in g  by p a r t s ,  and th e  "p art method" i s  a c tu a lly  an 
i l lu s io n .  When th e  ta sk  i s  e i th e r  too long or too d i f f i c u l t  to  be 
learned  by th e  "unmodified" whole method, a m ediating method must be 
employed) y e t a l l  m a te r ia l p resen ted  fo r  lea rn in g  should con tain  as 
much lo g ic a l  form and coherence as p o ss ib le . The problem, he in d ic a te s , 
i s  in  th e  s e le c tio n , under laws of w holes, of conditions fo r  optimum 
lea rn in g .
The re fe ren ce  to  "whole" lea rn in g  i s  q u ite  obviously an in fluence  
o f  G es ta lt psychology, LTiile th e  b e h a v io ris ts  may give th e i r  a t te n t io n  
to  a d if fe re n t  approach and omit emphasis on "wholeness," they  do not 
re fu te  th e  id ea .
The area  o f s k i l l  in c reases  w ith the  in te n s i ty  o f th e  s k i l l , =- 
I l lu s t r a t in g  t h i s  p r in c ip le , L eslie  suggests th a t  as th e  le a rn e r  begins 
to  w rite  f a s t e r ,  he i s  a lso  ab le  to  w rite  more d if f e r e n t  and d i f f i c u l t  
words.
The uLplication of L e s l ie 's  theo ry  seems to  be th a t  th e  le a rn e r  
p ra c tic e s  fo r  more and more speed on r e la t iv e ly  simple m a te r ia l and th a t  
t h i s  a b i l i t y ,  when developed, extends to  give the  le a rn e r  th e  c a p a b ility  
of w ritin g  both new and d i f f i c u l t  words which he has not attem pted 
befo re , Gregg appears to  have reasoned th a t  th e  reverse  was tru e ;  the 
lea rn in g  of more and more words tended to  produce g re a te r  speed. While
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th e  two p o s itio n s  are  reversed , both may be accepted as emphases in  
which e i th e r  would recognize th e  o th e r as e f fe c tiv e  though com paratively 
le s s  e f fe c tiv e  in  producing shorthand s k i l l ,  Gregg be lieved  in  b u ild in g  
vocabulary by d r i l l in g  on the  more common words u n t i l  the  execution  of 
them became alm ost mechanical. Then th e  vocabulary should be enlarged 
by adding more and more words in  th e  le ss -fre q u e n t groups. The l i t e r ­
a tu re  of th e  p sycho log ists  does not include a t te n t io n  to  th i s  theo ry . 
Thus, th e  q uestion  of how s k i l l  i s  a ffe c ted  by th e  in te n s i ty  o f th e  
s k i l l  remains la rg e ly  unanswered.
The F unctionally-based  P rin c ip le s  
Five o f L e s l ie 's  p r in c ip le s  a re  s ta te d  in  such a way th a t  they 
suggest a d e sc rip tio n  of fu n c tio n s  in  lea rn in g  shorthand ra th e r  than 
fundamental d e sc rip tio n s  o f s k i l l  development. The p r in c ip le s  given 
here are th e  p o in ts  of o r ig in  fo r  a comparison of the  views of th e  
p sycho log ists  w ith  those of th e  in v en to rs .
Language a r t s  l ik e  E nglish , shorthand , and tra n sc r ib in g  are  b es t 
developed by ex tensive ra th e r  than  in te n s iv e  p ra c t ic e , —The p o in t here 
i s  q u ite  simple to  s ta te ,  L eslie  b e liev es  th a t  the  le a rn e r  d eriv es  more 
b e n e f it  by seeing and using shorthand co n s tru c tio n  in  many d if fe re n t 
con tex ts on many d if fe re n t  occasions than  by seeing and using the  same 
co n s tru c tio n  many tim es in  one p ra c tic e  sess io n .
In d ic a tio n s  o f dependence on extensive p ra c tic e  are  found in  a 
number o f p laces . The in s is te n c e  of a l l  th e  in v en to rs  on copying la rg e  
amounts o f w e ll-w ritte n  shorthand p la te  m a te ria l shows a re lia n c e  on th i s  
kind of p ra c t ic e .  The cu rren tly  p resc rib ed  reading and copying of home­
work from la rg e  amounts of prepared shorthand m a te r ia l and the  classroom
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procedure of w ritin g  only con tex tua l m a te r ia l both d eriv e  from th e  
ex tensive p ra c tic e  p rin c ip le»
One can hard ly  f a i l  to  note th a t  th e  d iffe ren ce  between ex­
ten siv e  p ra c tic e  and in ten s iv e  p ra c tic e  i s  one of degree r a th e r  than  a 
mutual exc lusiveness. Therefore , when th e  inven to rs  r e fe r  to  ex tensive 
p ra c tic e , some degree of r e p e t i t io n  rem ains. But, how much and how 
freq u en tly  must th e  r e p e t i t io n s  occur to  designate  an a c t iv i ty  as 
in ten siv e  p ra c tic e ?  In  meeting t h i s  s itu a t io n  as i t  r e la te s  to  unprac­
t ic e d  d ic ta t io n ,  th e  inven to rs  suggest from th re e  to  f iv e  r e p e t i t io n s .  
This recognizes th e  need fo r  r e p e t i t io n  to  give learn in g  a chance to  
occur and, a t  th e  same tim e, d e fin es  more r e p e t i t io n s  as being iden­
t i f i e d  w ith  a degree of in ten siv en ess  too g rea t fo r  th e  most produc­
t iv e  shorthand p ra c t ic e ,  Gregg im plied a much g re a te r  a f f in i ty  fo r  
in te n s iv e  p ra c t ic e ,  e sp e c ia lly  when he ta lk e d  about m astery of each 
stage as one p ro g resses .
The G e s ta l t i s t s  and Tolman seem to  have been more concerned 
with th e  s e tt in g  w ith in  which the  r e p e t i t io n s  take  place than  were the  
stim ulus-response p sy ch o lo g is ts . The Pragnanz p r in c ip le , o r ig in a l ly  pro­
nounced by Wertheimer and accepted by th e  o ther G e s ta l t i s t s ,  supposes 
th a t  th e re  i s  a constan t a t t r a c t io n  toward g e ttin g  a c le a r-c u t o r ie n ta ­
t io n , Thus, the  le a rn e r  should co n s tan tly  be a t t ra c te d  toward f i t t i n g  
any p a r t of p ra c tic e  in to  a s u f f ic ie n t ly  la rg e r  s e tt in g  so th a t  th e  r e la ­
tio n sh ip s  become c le a r .  This seems to  r e fe r  more to  a cogn itive  s tru c ­
tu re  than  to  a developing motor s k i l l ;  Tolman thought th a t  motor p a t­
te rn s  not only become a v a ila b le  in  separa ted  fash ion  but a lso  may be 
learned  in  th e  la rg e r  s e tt in g  of g o a l-d ire c te d  a c t iv i ty .
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Koffka holds th a t  th e  a c q u is itio n  of a s k i l l  does not mean the  
a b i l i t y  to  do a s p e c if ic  th in g  but r a th e r  th e  a b i l i ty  to  perform  in  a 
wide v a r ie ty  of ways. When th e  le a rn e r  has developed a s k i l l ,  he does 
not merely make a sm all number o f very  s p e c if ic  movements; he has learned  
to  ac t in  th e  proper way in  a wide v a r ie ty  o f ever-changing s i tu a t io n s .
Performing in  a wide v a r ie ty  o f ways may a lso  provide fo r  th e  de­
velopment of in s ig h t .  Although th e  id ea  of in s ig h t i s  not accepted by 
some of th e  p sy ch o lo g is ts  involved in  t h i s  study , i t  does seem to  be com­
p a tib le  w ith  some shorthand teach in g , Wheeler expressed th re e  c r i t e r i a  
fo r  d esc rib in g  in s ig h t .  F i r s t ,  behavior i s  m odified to  r e s u l t  in  co rrec t 
responses th e  f i r s t  tim e. Second, responses are tran sp o sab le  from one 
problem s i tu a t io n  to  ano ther. Third , th e re  must be such a con figu ra­
t io n a l  ch a rac te r  in  th e  response th a t  i t  c o n s titu te s  a re a c tio n  to  the  
t o t a l  p a t te rn  o f th e  s tim u li. That i s ,  responses may be made to  "the 
dimmer o f two l ig h t s ,"  o r to  "the darker o f two groups," ra th e r  than  to  
e i th e r  an abso lu te  l ig h t  in te n s i ty  o r an abso lu te  shade o f gray.
I t  i s  undoubtedly tru e  th a t  successive r e p e t i t io n s  beyond a cer­
ta in  p o in t become le s s  and le s s  e f fe c t iv e .  The explanation  may be along 
th e  l in e s  o f H u ll 's  d e sc rip tio n  of in h ib ito ry  p o te n t ia l .  In  such a case, 
th e  l a t t e r  r e p e t i t io n s  may not only be of le s s  than  maximum value them­
se lv es  but a lso  could conceivably weaken th e  d es ired  e f fe c t  o f th e  
e a r l i e r  ones when th e re  i s  a weakening reinforcem ent through le ssen in g  
of in t e r e s t ,  inc reased  d is t r a c t io n ,  and so on.
S k i l l  develops most e f fe c t iv e ly  under p ra c tic e  co n d itio n s . — 
S p ec ia lly  arranged s i tu a tio n s  are  assumed to  be su p erio r fo r ,b u ild in g  
s k i l l  in  shorthand. There i s  some value in  arranging  in s tru c t io n a l
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conditions s im ila r  to  o f f ic e  work s i tu a t io n s ,  suggests L e s lie ; but th i s  
i s  fo r  the purpose of g e ttin g  th e  le a rn e r  accustomed to  th e  use o f the  
s k i l l  in  an o f f ic e .  I t  i s  not an e f f ic ie n t  and economical method of 
providing p ra c tic e  cond itions fo r  th e  development of speed and accuracy 
in  shorthand.
The psycho log ists  d id  not enunciate p r in c ip le s  dea ling  w ith 
arranged p ra c tic e  cond itions; however, Thorndike assumed p ra c tic e  con­
d itio n s  as su p erio r means of lea rn in g  when he d iscussed  th e  need fo r  
d e f in it io n  o f a s i tu a t io n .  D efin itio n  of th e  d esired  bonds makes i t  
p o ssib le  to  su b jec t them to  exclusive p ra c tic e . The o f f ic e - s i tu a t io n  
type o f lea rn in g  mentioned by L eslie  makes i t  d i f f i c u l t  to  emphasize 
the  stim ulus-response combinations from which one might form connections. 
By arrang ing  sp e c ia l cond itions fo r  p ra c t ic e ,  one i s  more l ik e ly  to  
c o n tro l lea rn in g  by in creasin g  th e  opportun ity  fo r responses to  become 
a ttached  to  the  d esired  cues and as few o th ers  as p o ss ib le . Thus, th e  
Thorndike i l l u s t r a t i o n  p o in ts  out a b as ic  co m p a tib ility  of th e  id eas  of 
the  p sycho log ists  and those of th e  in v en to rs .
Consciousness of or conscious d ire c tio n  of th e  mechanical det a i l s  
o f th e  s k i l l  im p a i- the  s k i l l , —In  w ritin g  shorthand, th e  le s s  the  
le a rn e r  i s  conscious of the  m echanical d e ta i l s  of th e  s k i l l ,  th e  more 
e f fe c tiv e ly  he i s  able to  perform, L eslie  doubts th e  wisdom of develop­
ing any consciousness of o u tlin e  co n stru c tio n  beyond the sim plest obser­
v a tio n . Zoubek, as w ell as L eslie  and perhaps Gregg, doubts th e  value 
of a conscious knowledge of th e  ru le s .  I t  i s  apparent th a t  th e  frequent 
mention of "unverbalized g en e ra liza tio n "  by both L eslie  and Zoubek r e ­
q u ire s  some knowledge of th e  s tru c tu re  of th e  system. However, L e s lie ,
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in  p a r t ic u la r ,  so firm ly  r e je c ts  ru le s  and a lso  conscious d ire c tio n  of 
the  s k i l l  th a t  one might fin d  i t  d i f f i c u l t  to  recognize p re c ise ly  how 
a student can le a rn  to  genera lize  and, a t  the  same tim e, have no con­
scious d ire c tio n .
A ttitu d es  toward penmanship are prime examples of an adherence by 
L eslie  to  th e  sep ara tio n  of conscious d ire c tio n  and th e  p ra c tic e  of e le ­
ments of th e  s k i l l .  He advocates the form ation of penmanship h a b its  
p rim arily  and p r in c ip a lly  by seeing examples o f good shorthand in  p re ­
pared te x t  and by observing o u tlin e  form ation as the  teach er w r ite s  on 
th e  chalkboard. In  n e ith e r  in stan ce  i s  th e  le a rn e r  led  to  a strong  
awareness of th ese  a c t iv i t i e s  as penmanship a id s . They are presumed to  
be influenced  by th ese  models s u f f ic ie n t ly  so th a t  l i t t l e  a t te n t io n  needs 
to  be given to  th e  improvement o f o u tlin e s . This iSg of cou rse , q u ite  
d if fe re n t from th e  views of Gregg who had a high regard  fo r  penmanship 
p ra c tic e . As a m atter o f f a c t ,  Gregg thought th a t  penmanship p ra c tic e  
was a good way to  le a rn  shorthand, a rev erse  p o s itio n  from th e  opinion 
held jo in t ly  by L eslie  and Zoubek th a t  f a m il ia r i ty  w ith an abundance of 
shorthand o u tlin e s  w i l l  produce b e t te r  penmanship, Zoubek no tes th a t  
perhaps some penmanship p ra c tic e  would be good fo r  teach ers  because of 
th e  in fluence  of teach er dem onstration on th e  penmsnahip o f th e  s tuden t. 
However, p rospective  teach ers  and prospective  stenographers are  not 
u sua lly  in  sep ara te  classroom s itu a t io n s .
Conscious d ire c tio n  may be u se fu l in  some in s ta n c e s , neverthe­
le s s ,  fo r  e i th e r  modifying old h a b its  o r su b s ti tu tin g  new ones, G uthrie 
observed th a t  we are  conscious o f a fe a tu re  o f our s i tu a t io n  when th a t  
fea tu re  i s  dominating th e  response o f th e  whole organism. When th e  h ab it
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becomes s te reo ty p ed , however, i t  tends to  d isappear from consciousness 
and we may no longer n o tice  or be ab le  to  r e c a l l  whether we have p e r­
formed th e  a c t .  G uthrie a lso  noted th a t  one in te rfe re n c e  w ith  an ac t 
which has been performed w ithout a t te n t io n  i s  th a t  a t te n tio n  i t s e l f  i s  
f req u e n tly  a d is ru p tio n  of th e  h a b it .  He be lieved  th a t  a t te n t io n  to  our 
own movements ren d ers  th e  movements d i f f e r e n t  because they  then  lack  some 
of th e i r  cues. One d i f f i c u l ty  in  acqu iring  s k i l l s ,  according to  G uthrie , 
i s  th a t  stimaj_i r e s u l t in g  from inadequate h a b its  do not appear in  tim e 
to  break up th e  bad h a b it .  When one watches th e  r e s u l t s  o f poor perform ­
ance, he may be le d  to  r ig h t  re h e a rsa l. I f  he o v e rc o rre c ts , he has a t  
le a s t  broken up th e  p a t te rn  of a c tio n  th a t  f a i le d  to  reach th e  goal,
G uthrie po in ted  out th a t  one may not be aware of whether he has 
performed an a c t ,  as i s  o fte n  the  case in  th e  performance of an h a b itu a l  
a c t .  Skinner, moreover, re p o rts  th a t  to  say one i s  not aware o f  h is  
a c tio n s  i s  not to  say th a t  he always i s  not aware, bu t i t  does mean th a t  
h is  h a b its  are  sometimes formed w ithout h is  knowledge or d ire c tio n .
I t  i s  p a r t ic u la r ly  re lev an t to  note th e  in te rp r e ta t io n  of what 
happens when conscious a t te n t io n  i s  given to  th e  movements o f execution 
in  w ritin g  shorthand. The psycho log ists  in d ic a te  th a t  a t te n t io n  causes 
a d iffe re n c e  in  th e  movements o f th e  s k i l l ;  L e s lie  wrote th a t  i t  im pairs 
th e  s k i l l .  In  accord w ith th e  a t te n t io n  g iven  th e  m atter by th e  psy­
c h o lo g is ts , conscious d ire c t io n  should sometimes cause d iffe re n c e s  th a t  
improve and sometimes cause d iffe ren ce s  th a t  im pair the  s k i l l .
R elated acqu ired  h a b its  and in fo rm ation  should be u t i l i z e d  in  
o rder to  s t a r t  a c tio n  as though on fa m ilia r  ground. —The le a rn e r  in  
shorthand, argues L e s lie ,  should proceed from what he already  knows to
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what he does not know, "As though on fa m ilia r  ground" serves as recogn i­
t io n  th a t  the  th in g  to  be lea rn ed  i s  new and th a t  some sp e c ia l s t r u c tu r i ­
z a tio n  of th e  f ie ld  must be arranged i f  th e  le a rn e r  i s  to  have th e  
advantage of a fa m ilia r  s i tu a t io n  w ith in  which to  work. In  some cases, 
th e  reco g n itio n  of what goals w i l l  produce s a tis fy in g  conditions may be 
made more immediately c le a r  when the  le a rn e r  does not f e e l  th a t  he i s  in  
a t o t a l l y  new s i tu a t io n . There i s ,  u n fo rtu n a te ly , nothing in  th e  l i t ­
e ra tu re  of the  psy ch o lo g ists  d i r e c t ly  r e la te d  to  t h i s  p r in c ip le  by 
L e s lie , While they  do not re fu te  i t ,  n e ith e r  do th ey  support i t  
d i r e c t ly .
The lea rn in g  process proceeds b es t when th e  le a rn e r  has knowledge 
o f h is  s ta tu s  and p ro g ress . —L eslie  holds th a t  th e  le a rn e r  should know 
when he i s  doing w ell because such knowledge w i l l  encourage him; he 
should know when he i s  doing poorly because th i s  w i l l  challenge him.
One in stan ce  in  which th i s  i s  apparent i s  in  L e s l ie 's  proposal th a t  d ic ­
ta t io n  d r i l l s  should be conducted from time to  time w ith considerable 
v a r ia tio n s  in  d ic ta t io n  r a te s .  I t  would be d i f f i c u l t  and perhaps impos­
s ib le  fo r  th e  le a rn e r  to  know a t  what speed he i s  tak in g  d ic ta t io n . Be­
cause he b e liev es  th a t  th e  le a rn e r  should always know h is  s ta tu s  and 
p ro g ress , L e slie  in d ic a te s  th a t  th e  speed of every d ic ta t io n  should be 
announced. Thus, the  studen t i s  always ab le  to  measure th e  p rogress of 
h is  s k i l l  and i t s  cu rren t s ta te  even though the s k i l l  does f lu c tu a te  
w idely.
One problem fo r  the  le a rn e r  l i e s  in  id e n tify in g  and understanding 
something of th e  ta sk  th a t  l i e s  before him. As Thorndike suggested in  
co n n ec tio n ist term inology, th e  bonds e i th e r  to  be made or to  be
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strengthened need to  be r ig id ly  defined and subjected  to  exclusive p rac­
t i c e  as needed. Furtherm ore, th e  le a rn e r  must be ab le  to  id e n tify  those  
r e s u l t s  th a t  should s a t is fy .  This re q u ire s , o f  course , th a t  th e  le a rn e r  
understand what connections should content him.
Thorndike believed  th a t  the  prim ary way o f  streng then ing  a con­
nec tio n  i s  through th e  e f fe c t  of a re su ltin g  s a t i s f i e r .  The theory  of 
Hull th a t  reinforcem ent i s  fundamental i s  h is  agreement w ith the  sound­
ness of Thorndike’s a s se r t io n , and the balance of opinion supports t h i s  
view. Thus, when th e  le a rn e r  immediately fin d s  th a t  he has been succes- 
f u l  in  h is  endeavor, h is  sense o f s a t is f a c t io n  s e r ie s  him in  such a way 
th a t  he ought to  be more n early  able in  the  fu tu re  to  rep ea t the 
performance.
While e ith e r  reinforcem ent or sa tis fy in g  r e s u l t s  may serve to  
streng then  th e  lik e lih o o d  th a t  a performance w i l l  be repeated  in  th e  
fu tu re ,  i t  i s  p o ssib le  th a t  annoying consequences may serve a u se fu l pur­
pose, although in d ire c t ly .  Annoying consequences do in d ire c tly  cause 
weakening of a  connection because th e  person, in  th e  presence o f the 
annoyer, tends to  do something, e lse  and he becomes le s s  l ik e ly  to  repeat 
th e  o r ig in a l  connection. I t  becomes apparent th a t  while the  annoyers 
may sometimes in d ire c t ly  be of b e n e f i t ,  i t  i s  h igh ly  d es irab le  th a t  ample 
opportun ity  be arranged fo r  a type of success wherein reinforcem ent can 
be found to  promote th e  learn ing  th a t  i s  the  u ltim a te  reason for th e  
p ra c tic e .
The Commentary P rin c ip le s
Six of L e s l ie 's  p r in c ip le s  are s ta te d  in  such a way th a t they 
appear to  be comments on th e  a c q u is itio n  of s k i l l  r a th e r  more than  e i th e r
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th e o r e t ic a l ly  based o r fu n c tio n a lly  based d e sc r ip tio n s . These p r in c ip le s  
are given here and a re  th e  p o in ts  o f o r ig in  fo r  a comparison of the  
va lues in d ica ted  by th e  p sy ch o lo g ists  and the  in v en to rs .
The obvious path  to  s k i l l  i s  not always the  c o rre c t p a th . —L eslie  
b e liev es  th a t  i t  may appear th a t  to  le a rn  to  w r i te  one should begin w r i t ­
ing as soon as p o ss ib le . Yet, he emphasizes th a t  experience shows th a t  
th e  le a rn e r  w i l l  le a rn  to  w rite  sooner and b e t te r  i f  he reads a la rg e  
amount of shorthand before he w rite s . Such reading provides an opportu­
n i ty  to  become acquainted w ith good models on which to  base th e  w ritin g .
L e slie  appears m ainly concerned w ith  th e  promotion o f one of h is  
p r in c ip a l  emphases—th e  long reading  approach to  the  teach ing  of sh o rt­
hand. An even broader s ig n if ic a n c e  u n d e rlie s  h is  pronouncement of the  
p r in c ip le ,  and th e  o ther in v en to rs  are do u b tless  aware o f i t .  Much has 
been sa id  and done concerning various techniques of promoting lea rn in g  
when th e  techn ique , or gimmick, has no r e a l  v a l id i ty  fo r  promoting le a rn ­
in g . The basic  s ig n ifican ce  here  i s  th a t  devotion to  a p a r t ic u la r  te c h ­
nique ought to  be preceded by some se rio u s  in q u iry  to  d iscover whether i t  
i s  p sy cho log ica lly  sound. This i s  one o f those  s i tu a t io n s ,  n e v e rth e le ss , 
in  which th e  l i t e r a tu r e  o f th e  p sycho log ists  does no t provide d i r e c t ly  
ap p licab le  m a te ria l.
A teach ing  procedure th a t  i s  h e lp fu l in  one stage  o f s k i l l  le a rn ­
ing may be u se le ss  o r even harm ful in  another s ta g e . —Procedures th a t  are  
b e n e f ic ia l  a t  th e  i n i t i a t io n  o f a new stage of le a rn in g , L e slie  rem inds, 
may be a waste of tim e l a t e r .  This apparen tly  a p p lie s  in  p a r t  to  th e  
read ing  of connected m atter in  c la s s  al’t e r  the le a rn e rs  have progressed 
beyond th e  reading approach. This p r in c ip le  i s  c lo se ly  re la te d  to  th e
146
preceding one and emphasizes th a t  the  planned teach ing  must recognize 
th a t  when o b jec tiv es  change, lea rn in g  cond itions (or teach ing  techniques) 
must s ta y  in  accord w ith  them.
Probably no o th e r w r i te r  on shorthand teach ing  has been more in ­
s is te n t  than  L eslie  th a t  a r e la t iv e ly  long reading  approach i s  b e n e f ic ia l  
in  le a rn in g  shorthand. He m aintains th a t  approxim ately four to  f iv e  
weeks in  th e  ty p ic a l  s i tu a t io n  should be spent w ithout any w ritin g . Once 
th i s  tim e has passed and w ritin g  i s  in troduced , reading of con tex tual 
m a te r ia l in  c la s s  i s  so sharp ly  c u r ta ile d  th a t  L eslie  would perm it i t  
only under concessionary circum stances.
Gregg a sse rted  th a t  the  f i r s t  o b jec tiv e  w ith  an assignment o f new 
th eo ry  i s  to  become acquainted w ith  the  new p r in c ip le  so th a t  one under­
stands i t ;  then  the le a rn e r  should read  th e  i l l u s t r a t i o n s  u n t i l  he can 
recognize each word in s ta n t ly .  Once th e  le a rn e r  i s  fa m ilia r  w ith  th e  new 
p r in c ip le  in  t h i s  way, Gregg advised d iscon tinu ing  th e  reading of iso ­
la te d  words and beginning th e  reading of th e  connected m atter a v a ila b le , 
L eslie  and Zoubek suggest a comparable p ro g ressio n  of learn in g  
t h a t  invo lves reading  i l lu s t r a t i o n s  o f a new p r in c ip le  before proceeding 
to  th e  connected m a tte r. The read ing  of connected m atte r c o n s titu te s  th e  
bu lk  o f th e  reading p ra c tic e . The next p rog ression  moves from reading  to  
w r itin g , L e s lie , in  p a r t ic u la r ,  recommends considerab le  reading before 
w ritin g . A fter the  reading has been completed, most o f th e  a t te n tio n  i s  
given to  w ritin g .
This suggestion  about the  teach ing  of shorthand e ith e r  may or may 
not be accep tab le  to  educators and th e  p sy ch o lo g is ts—i t  probably i s  
accep tab le . I t  i s  n o t, however, a m atter w ith which th e  psycholog ists
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have d e a lt  as e i th e r  a m atte r o f a statem ent of p r in c ip le  or a d esc rip ­
t io n  of th e  a c q u is it io n  of s k i l l .  The id ea  involved in  L e s l ie 's  s ta te ­
ment o f t h i s  p r in c ip le  i s  so c lo se ly  ak in  to  h is  preceding p r in c ip le  
th a t  th e  f i r s t  i s  an exp lanation  of th e  second,
A proper teach ing  trea tm en t of th e  i n i t i a l  d if fu se  movements or 
i r r a d ia t io n  w i l l  g re a tly  shorten  th e  period  of s k i l l  le a rn in g . —An in s i s ­
tence  on p e rfe c t performance from th e  beginning of each d iv is io n  of s k i l l  
lea rn in g s  b e lie v e s  L eslies i s  co n trad ic to ry  to  th e  n a tu ra l  performance of 
e a r ly  lea rn in g , Eknphasis upon prem ature p e rfe c tio n  hampers th e  a c q u is i­
t io n  of s k i l l  and lengthens the  le a rn in g  period .
The tendency of e a r ly  s k i l l  performance to  be e i th e r  g en era lized , 
clumsy, o r awkward i s  commonly recognized among the  p sy ch o lo g ists  o f t h i s  
study, Koffka, fo r  example, observed th a t  the  s k il le d  performance of the 
p resen t s k i l l  i s  fundam entally re la te d  to  former experience but i s  not a 
rep roduction  o f the  clumsy performance of th e  p a s t, G uthrie c a lle d  th i s  
phenomenon " g e n e ra liz a tio n ," accepted the c h a ra c te r is t ic  as one of the  
fa c to rs  o f co n d itio n in g , and noted th a t i t  appears soon a f te r  the  begin­
ning of p ra c tic e  and d isappears as p ra c tic e  con tinues, Wheeler a lso  
noted th a t  where th e  development o f r;uscular s k i l l  i s  involved in  le a rn ­
in g , th e  f i r s t  performance i s  bo th  g ross and awkward. This o ccu rs, he 
exp la ined , because th e  performance i s  u n d iffe re n tia te d . The s k i l l  r e ­
sponses in  l a t e r  performance occur, so he in d ic a te s ,  because d i f f e r e n t ia ­
t io n  causes a  g re a te r  com plexity of f in e r  muscular adjustm ents and 
because th e re  i s  a g re a te r  subord ination  of the  re f in e d  movement to  the  
t o t a l  p a tte rn .
148
The s k i l l  Igarner i s  tra in in g  h is  mind ra th e r  than  h is  hand. — 
L eslie  holds th a t  when shorthand penmanship i s  poor, i t  i s  not th a t  the  
hand has not been t ra in e d , but ra th e r  th a t  th e  mind has not y e t learned  
to  d ire c t  th e  m uscles. When th e  hand cannot seem to  move ra p id ly  enough 
in  w ritin g  from d ic ta t io n ,  th e  d i f f i c u l ty  i s  th a t  th e  m ini i s  unable to  
form ulate th e  shorthand o u tlin e s  qu ick ly .
I f  th e  e a r l ie s t  w ritin g s  o f Gregg are  ignored , th e  inven to rs  are 
in  agreement on t h i s  p o in t. However, th e  d is t in c t io n  between hand and 
mind poses an awkward s i tu a t io n  in  so f a r  as the  psy ch o lo g ists  are  con­
cerned, and e sp e c ia lly  th e  b e h a v io r is ts , because they ty p ic a l ly  do not 
recognize mind as an e n t i ty  or recognizab le  sep ara tio n  from th e  t o t a l  
organism. The p roperty  o f mind i s ,  they  might ex p la in , an a b i l i t y  to  
re a c t d i f f e r e n t ly  to  d is tu rb in g  s tim u li u n t i l  a so lu tio n  i s  found. They 
g en era lly  give l i t t l e  heed to  mind a t  a l l .  Whenever a s ta te  o f lea rn in g  
involves both hand and mind, i f  th e  term s are to  be used in  t h i s  way, the 
p sycho log ists  whose work forms a b a s is  fo r  t h i s  study would f a i l  to  
recognize any sep ara tio n  th a t  im plies th a t  th e  two are o th er than  c lo se ly  
re la te d  ways o f re fe r r in g  to  fu n c tio n s  o f th e  organism; however, L e s l ie 's  
p r in c ip le  suggests th a t  they  are  v i r tu a l ly  sep ara te . The inv en to rs  be­
came concerned, a c tu a l ly ,  because of a ttem pts a t  tra in in g  th e  hand as 
though i t  could operate  w ithout o ther a s so c ia tio n s : p ercep tiveness and
understanding th a t  involves th e  v is u a l ,  a u ra l ,  and so on. E ith e r  
L e s l ie 's  pronouncement of th e  p r in c ip le  i s  poorly  s ta ted  or he has 
sh if te d  from an emphasis on th e  hand to  an emphasis on the  mind s t i l l  
w ithout recognizing  th e  in te r r e la t io n s h ip  of th e  two. This w r i te r  p re­
fe r s  to  accept th e  statem ent as rep resen tin g  a poor s e le c tio n  of words a t
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th e  time of p u b lic a tio n  and an e r ro r  o f which th e  in v en to rs  a re  probably 
aware.
With t h i s  l ib e r ty  o f in te rp r e ta t io n ,  the problem i s  to  arrange 
lea rn in g  s i tu a tio n s  th a t  provide fo r  comprehension of th e  s i tu a t io n .
This p o s itio n  would probably be p sy ch o lo g ica lly  accep tab le . Thorndike in  
p a r t ic u la r  noted th a t  much of lea rn in g  c o n s is ts  in  changes in  the  id e n t i ­
fy a b i l i ty  of s i tu a t io n .  I d e n t i f i a b i l i t y ,  he exp la ined , can be increased  
by some an a ly s is  th a t  tu rn s  s i tu a t io n s  and th in g s  in to  compounds and 
complexes of fe a tu re s  th a t  a re  e a s ie r  fo r  th e  mind to  grasp and r e ta in .  
Then, th i s  id e n t i f ic a t io n  may be in creased  through a s so c ia tio n  w ith some 
s itu a t io n  more id e n t i f ia b le  than  i t s e l f .  N evertheless, he added, a s i tu ­
a tio n  may a lso  become more id e n t i f ia b le  w ith  r e p e t i t io n  through s e l f ­
establishm ent in  th e  mind w ithout e i th e r  an a ly s is  or ou ter attachm ents.
The expert does not make ra p id ly  th e  movements th a t  the  beginner 
makes slow ly. —The movements of the  e x p e rt, re p o rts  L e s lie , are seldom 
id e n t ic a l  to  those  o f  th e  beg inner, and q u ite  o fte n  they  are  very  d i f f e r ­
e n t. Sometimes the  expert a c tu a lly  moves more slowly than  does th e  be­
g inner but w ith  le s s  h e s ita t io n  and lo s t  tim e. The movement p a tte rn s  
a re , however, r e f le c t io n s  o f m ental p a t te rn s ;  and th e  beginners should 
not be urged to  im ita te  symptoms o f expertness fo r  which they  are  not 
ready.
The p ro g ressio n  of motor p a tte rn s  has been of in te r e s t  to  th e  
p sy ch o lo g is ts . G uthrie po in ts  out th a t  lea rn in g  any s k i l l  depends as 
much on g e ttin g  r id  of awkward movements and u se le ss  movements as i t  does 
on acquiring  th e  proper movements in  response to  th e  proper cues.
G uthrie a lso  a s s e r ts  th a t  th e re  i s  evidence th a t  simple r e p e t i t io n  of
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a a e r ie s  of events in  e i th e r  a c tio n  or thought does not in  and of i t s e l f  
lead  to  the  om ission of any terms of th e  s e r ie s .  The dropping occurs, he 
b e lie v e s , only when th e  term s are i r r e le v a n t  in  the sense th a t  th e y  de­
pend upon s tim u li th a t  are  not e s s e n tia l  to  th e  ac tio n  s e r ie s ,  when they  
are not re c u rre n t,  o r when they  are rep laced  by s tim u li to  incom patible 
movement.
I t  i s  a common fe a tu re  o f h ab it form ation, Guthrie r e l a t e s ,  th a t  
p ra c tic e  o f an a c tio n  g en era lly  r e s u l t s  in  speeding up th e  a c tio n  e i th e r  
u n t i l  o r u n less  th e  a c tio n  has become s tereo ty p ed . I f  th e  ac tio n  has be­
come s te reo ty p ed , speed does not in c rease  u n less  th e  a c tio n  inc ludes much 
th a t  i s  " ir r e le v a n t ,"  Then, the e lim in a tio n  o f th e  i r r e le v a n t  movement 
may r e s u l t  in  speeding up th e  s e r i a l  responses. F u rth e r, s tim u li th a t  
have been a c tin g  fo r  some time become co n d itio n ers  o f a l a t e r  movement. 
Thus, th e  movement i s  e l ic i te d  a t  th e  e a r l i e r  appearance of th e  s tim u li; 
and th e  s e r ie s  becomes a flowing a c tio n  in  which the o r ig in a l ly  separate  
a c ts  are  overlapped ra th e r  than  d i s t in c t .  One o ther way in  which th e  ac­
t io n  may be speeded up i s  through excitem ent and re s u lta n t  quickening 
movement; such in creased  ra te  o f movement qu ick ly  becomes a h a b it .
L e s l ie ’s p r in c ip le  i s  an in te re s t in g  observation  of a phenomenon 
concerning th e  development of shorthand. M ainly, i t s  importance occurs 
because both  le a rn e rs  and teach ers  sometimes expect th e  le a rn e r  to  be 
able to  im ita te  a t  an e a r ly  stage th e  po lished  movements of th e  expert 
but more slowly. In  r e a l i ty ,  th e  movements change and become more po l­
ished as s k i l l  in c rea se s  and v ice v ersa .
Any d e s ire d  achievement on the p a r t  of th e  p u p il must be th e  
r e s u l t  of a planned teach ing  procedure on th e  p a r t of th e  te a c h e r .-—I t  i s
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not s u f f ic ie n t ,  reminds L e s lie , to  ask le a rn e rs  to  w rite  more ra p id ly .
The teach er must provide in s t ru c t io n  and th e  type of s k i l l  b u ild in g  
d r i l l s  th a t  w i l l  enable the le a rn e r  to  w r ite  e i th e r  more ra p id ly  o r more 
accu ra te ly . This seems to  be something of a p lea  from L eslie  to  adhere 
to  o ther p r in c ip le s  ra th e r  th an  an a c tu a l p r in c ip le  i t s e l f .  I t  i s  a 
reminder of the  importsmce of proper procedure since th e  outcome i s  a 
r e s u l t  of what has been p rac ticed  r a th e r  than  what has been req u ired , 
urged, and so on. Here, again , i s  an emphasis concerning p ra c tic e  in  
lea rn in g  shorthand which has no d ir e c t  coun terpart in  the  l i t e r a tu r e  of 
th e  p sy ch o lo g ists .
Summary
In  t h i s  ch ap te r, tw enty p r in c ip le s  e i th e r  d i r e c t ly  or in d ir e c t ly  
re la te d  to  th e  psychology of p ra c tic e  in  shorthand were reviewed in  terms 
of th re e  ca te g o rie s . With reference  to  th e  nine th e o re t ic a l ly  based 
p r in c ip le s ,  th e re  i s  e s s e n t ia l  agreement on s ix . One p r in c ip le ,  dealing  
w ith  p e rfe c t re la x a t io n , shows degrees o f disagreem ent; and two 
p r in c ip le s ,  one concerned w ith  lea rn in g  in  in ten siv e  b u rs ts  of energy and
one concerned w ith  re la tio n s h ip s  between th e  area  and the in te n s i ty  of
\
th e  s k i l l ,  remain la rg e ly  u n su b stan tia ted .
In  th e  f iv e  fu n c tio n a lly  based p r in c ip le s ,  th e re  i s  e s s e n t ia l
!
agreement on th re e . There i s  some agreement, but a notable d iffe re n c e  in  
v iew point, on th e  p r in c ip le  r e la t in g  to  conscious d ire c tio n . No 
re fe ren ce  was found in  th e  psychology l i t e r a tu r e  th a t  d e a lt  w ith th e  
p r in c ip le  o f s ta r t in g  as though on fa m ilia r  ground.
In  th e  se c tio n  on commentary p r in c ip le s ,  l i t t l e  r e a l  agreement i s  
found between th e  psycho log ists  and the  in v en to rs . Both groups do
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observe th a t  th e  s k i l l  movements of an e x p e rt, though re la te d  to  p as t 
performance, are not speeded-up v ersio n s  of th e  e a r ly  movements, R efer- 
ences to  re la t io n s h ip s  o f mind and hand to  th e  whole organism are e i th e r  
so d i f f e r e n t ly  expressed or so d i f f e r e n t ly  conceived th a t  s u b s ta n tia l  
agreement cannot be assumed w ithout accepting  d e f in it io n s  th a t  may not 
be w arranted. Agreement w ith  the rem aining four p r in c ip le s  was not found 
in  the  l i t e r a tu r e  of th e  psycho log ists .
CHAPTER V
SUMMARY
The frequency w ith  which concern fo r  s k i l l  development in  sh o rt­
hand has been evidenced during th e  p as t few y e a rs , and th e  frequency w ith  
which i t  continues to  be d iscerned  c u rre n tly , i s  made apparent in  p ro fe s ­
s io n a l l i t e r a t u r e ,  p ro fe s s io n a l g a th e rin g s , and in  le s s  form al occasions. 
G enerally , re fe ren ces  to  s k i l l  development in d ic a te  in te r e s t  and aware­
ness o f im portance, but l i t t l e  inform ation  i s  a v a ila b le  concerning 
d e f in i t iv e  m a te r ia l th a t  ap p lie s  the  psychology of lea rn in g  in  a form al 
way to  the  lea rn in g  o f shorthand.
Teachers recognize th e  importance of s k i l l  b u ild in g  in  th e  teach ­
ing and lea rn in g  o f shorthand and attem pt to  supply th e  needed lea rn in g  
p r in c ip le s  from t h e i r  own funds o f in form ation . Indeed, i t  i s  e n t i r e ly  
po ssib le  and probable th a t  many of the  th e o r ie s  th a t  they  hold w ith  re ­
gard to  s k i l l  b u ild in g  in  shorthand are sound; however, th e  soundness of 
th e  th e o r ie s  i s  o f te n  a m atte r o f assum ption, and a teach er does not have 
re g u la r  access to  a  c a re fu lly  s tud ied  and c a re fu l ly  form ulated framework 
w ith in  which to  work co n fid en tly .
Current predominant recommendations fo r  teach ing  shorthand, and 
th ese  most probably have a s ig n if ic a n t e f fe c t  on th e  way th a t  shorthand 
i s  ta u g h t,  provide fo r  th e  development of shorthand s k i l l  w ithout
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conscious a t te n t io n  to  a n a ly s is  of th e  s tru c tu re  o f th e  system. Pro­
sp ectiv e  teach ers  commonly rece ive  some in s tru c t io n  in  teaching  methods, 
but th e  tim e devoted to  t h i s  i s  o rd in a r i ly  sh o rt. Then, lim ited  research  
inform ation  based on psycho log ica l analogy i s  a v a ila b le . Therefore, a 
s i tu a t io n  e x is ts  in  which th e re  i s  no tab le  lack  of inform ation among 
shorthand teac h e rs  about th e  nature o f s k i l l  and about th e  system i t s e l f .  
The problem of t h i s  study was to  supply some of th e  needed inform ation 
by p o in tin g  up th e  ex ten t o f agreement between Gregg shorthand in v en to rs  
and a group of s e le c te d  psycho log ists  concerning p ra c tic e  and i t s  r e la ­
t io n  to  lea rn in g  shorthand.
This study co n sis ted  of the syn thesiz ing  or reassem bling of f a c ts  
in to  comprehensive, m eaningful u n its .  Perhaps t h i s  approach to  the  so lu­
t io n  of th e  problem and th e  r e s u lta n t  o rg an iza tio n  of m a te r ia l w i l l  con­
t r ib u te  to  and s tim u la te  th e  th ink ing  in  t h i s  a rea  in  a way th a t  w i l l  
help  te a c h e rs  of shorthand. Perhaps i t  can a lso  provide an organized 
b a s is  fo r  fu r th e r  study and experim entation.
The in form ation  fo r  t h i s  in v e s tig a tio n  was obtained by means of 
an a ly s is  and in te rp re ta t io n  of ideas from two types of sources. F i r s t ,  
an in v e s tig a tio n  was made of psycholog ical l i t e r a t u r e  and research  con­
cerning p ra c tic e  and p ra c tic e  co n d itio n s; second, in v e s tig a tio n  was made 
o f m a te r ia l by th e  in v en to rs  o f the Gregg system of shorthand.
The f i r s t  s tep  in  t h i s  study involved ex tensive study of pub­
lish e d  m a te r ia l r e la t in g  to  p ra c tic e  and to . th e  lea rn in g  of shorthand to  
provide an understanding of th e  area to  be in v e s tig a te d . The second s tep  
involved a determ ination  of th e  psychological elements e s s e n t ia l  fo r  e f ­
fe c tiv e  p ra c t ic e .  Reference in  th i s  s tep  was to  inform ation from
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connectionism  (Thorndike), behaviorism  (G uthrie, Skinner, H ull, and Tol- 
man), and G estaltism  (Koffka, K ohler, Wertheimer, and W heeler), The 
th i r d  s tep  involved determ ination  of th e  recommended techniques and 
procedures fo r  p ra c tic e  in  the  lea rn in g  of shorthand, and reference was 
to  in form ation  from w ritin g s  o f th e  inven to rs of th e  Gregg system (Gregg, 
L e s lie ,  and Zoubek). In  th e  f in a l  s tep  of th i s  in v e s tig a tio n , theo ­
r e t i c a l  in fe ren ces  were drawn by means of a comparison between recom­
mended p ra c tic e s  in  shorthand methodology and re p re se n ta tiv e  views 
concerning th e  psychology o f lea rn in g . The comparison was designed to  
p o in t up whether or not a u th o r ita t iv e ly  recommended shorthand method­
ology makes use of what p sycho log ists  advocate on the  m atter of p ra c t ic e.
Findings
From th e  published m a te r ia l o f the  se le c ted  psycho log ists  and 
a lso  the  inven to rs  of Gregg shorthand, areas of agreement and areas of 
disagreem ent r e la t iv e  to  p ra c tic e  were found. At tim es th e  psycho log ists  
and th e  in v en to rs  were of unanimous op in ion , but on o ther m atte rs  they  
f a i le d  to  agree not only between groups but a lso  among members of a 
group. In  th e  p re se n ta tio n  o f th ese  f in d in g s , the m ajo rity  opinion i s  
in d ica ted  when th e re  i s  disagreem ent among members o f a group. To ex­
p ed ite  the  po in ting  up of in fe ren ces  and im p lica tions fo r  p r a c t ic e , 
m a te r ia l i s  in se r te d  in  parentheses wherein th e  word "p rac tic e"  d id not 
o r ig in a l ly  appear and to  draw c lo se r a t te n tio n  to  th e  though of p rac­
t i c e  in  reading the m a te ria l.
The T heoretica lly -based  P rin c ip le s  
Areas of agreement between the  psycholog ists and th e  in v en to rs . — 
There are  s ix  p r in c ip le s  r e la t in g  to  p ra c tic e  on which s u b s ta n tia l 
agreement i s  found.
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l e  S k il ls  are b es t learn ed  (when p ra c tic e d )  under th e  most 
favo rab le  cond itions.
2. S k i l l  should never be e i th e r  forced or s tra in e d  (by very  d i f ­
f i c u l t  p ra c tic e )  u n t i l  a f te r  i t  i s  w ell e s ta b lish e d .
3 . S k i l l  (as revealed  through a b i l i ty  during p ra c t ic e )  i s  not a 
fix e d  o r s t a t i c  s ta te .
Uo R ep e titio n  (p ra c tic e )  i s  not th e  cause o f le a rn in g .
5. Easy p ra c tic e  m a te r ia l develops speed more e f f e c t iv e ly  than 
d i f f i c u l t  p ra c tic e  m a te r ia l.
6. S k i l l  i s  b est learn ed  (through p ra c tic e )  in  th e  la rg e s t  fe a s ­
ib le  wholes and subwholes.
F i r s t ,  an area  of genera l agreement i s  found in  th e  p r in c ip le  
th a t  s k i l l s  are b e s t learned  and p ra c tic e d  under th e  most favorab le  con­
d i t io n s .  P r in c ip a lly , favorab le  cond itions are conceived to  be those  in  
which unnecessary problems and i r r e le v a n t  em otional excitem ent a re  r e ­
moved from th e  path  of th e  le a rn e r .
They fu r th e r  agree th a t  th e  p ra c tic e  of a s k i l l  should never be 
e i th e r  fo rced  or s tra in e d  u n t i l  a f te r  i t  i s  w e ll e s ta b lish e d . This i s  
p o ssib ly  an approp ria te  p a r t  o f th e  d iscu ssio n  of favo rab le  le a rn in g  con­
d it io n s ;  however, L eslie  has e s ta b lish e d  i t  as a sep ara te  p r in c ip le .
Both groups agree th a t  s k i l l  or the  p ra c tic e  th e re o f  i s  n e ith e r  
fixed  nor s t a t i c .  Some of th e  p sycho log ists  have pronounced p r in c ip le s  
c lo se ly  r e la te d  to  L e s l ie 's  p r in c ip le  in  t h i s  regard . Probably, however, 
th e  most d e f in i te  agreement occurs in  th e  p r in c ip le  th a t  r e p e t i t io n  i s  
not th e  cause of lea rn in g . P sycho log ica lly , t h i s  has been e s ta b lish e d  
fo r  more than  t h i r t y  y e a rs , and th e  inven to rs  give sp e c ia l a t te n t io n  
here a lso .
L e s lie , w ith  the  agreement of th e  in v en to rs , d e c la re s  th a t  easy 
p ra c tic e  m a te r ia l develops speed more e f fe c tiv e ly  th an  d i f f i c u l t
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m ateria l»  The p sycho log ists  d id not express them selves in  p re c ise ly  the  
same way, but comparable re fe ren ces  were found and agreement seems ap­
p a ren t.
Agreement was found on th e  p r in c ip le  th a t  s k i l l  i s  b e s t learned  
and p ra c tic e d  in  th e  la rg e s t  fe a s ib le  wholes and subwholes„ This prin<- 
c ip le  i s  c le a r ly  in fluenced  by the  G e s ta lt psychology. Not a l l  the 
in v en to rs  and psy ch o lo g ists  expressed them selves on t h i s  item , but they  
are  assumed to  agree.
Areas of s u b s ta n tia l  disagreem ent between th e  psycho log ists  and 
the  in v e n to rs , —On one of th e  th e o r e t ic a l  p r in c ip le s ,  th e re  i s  substan­
t i a l  disagreem ent. That p r in c ip le  i s  as fo llow s:
P e rfec t re la x a tio n  (during p ra c tic e )  i s  necessary  fo r th e  most 
e f fe c t iv e  s k i l l  development.
Agreement i s  not c le a r  cut in  supporting th e  id ea  th a t  p e rfe c t 
re la x a tio n  i s  necessary  fo r  the  most e f fe c tiv e  s k i l l  development. I t  
i s  g e n e ra lly  conceded th a t  e i th e r  extraneous muscular o r emotional in ­
volvement i s  d e trim en ta l to  lea rn in g  although i t  i s  not c le a r ly  sp ec i­
f ie d  ju s t  what ten s io n s  are accep tab le . P art of th e  d i f f i c u l ty  i s  found 
in  L e s l ie 's  un fo rtunate  choice of term inology in  re fe r r in g  to  "perfec t"  
re la x a tio n .
Areas in  which the p r in c ip le s  are  not p sycho log ica lly  based, —Two 
of th e  th e o re tic a lly -b a se d  p r in c ip le s  were not found to  have coun terparts  
in  th e  psycho log ica l l i t e r a tu r e ,
1, S k i l l  i s  b es t developed ( th a t  i s ,  p ra c tic e  i s  most e f fe c tiv e )  
in  in te n s iv e  b u rs ts  of nervous energy of perhaps 30 to  90 seconds,
2, The a rea  of th e  s k i l l  ( a b i l i t y  to  p ra c tic e  and perform over a 
wide range w ith in  th e  s k i l l )  in c re a se s  w ith th e  in te n s i ty  o f th e  
s k i l l  ( a b i l i ty  to  p ra c tic e  or perform  the  s k i l l  r a p id ly ) .
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I t  i s  L e s l ie ’s viewpoint th a t  s k i l l  i s  b es t developed and prac­
t ic e d  in  in te n s iv e  b u rs ts  of nervous energy of perhaps 30 to  90 seconds. 
L eslie  and Zoubek hold to  th e  sh o rt-p e rio d  of p ra c tic e  and Gregg adhered 
to  an idea  th a t  long and fa tig u in g  periods o f p ra c tic e  are  necessary .
The psy ch o lo g ists  suggest th a t  p ra c tic e  should be in te rru p te d  whenever 
p ra c tic e  seems re ta rd ed  by th e  s e tt in g  up of undesirab le  h a b i ts ,  but 
they  do not d ea l w ith  th e  m atte r in  th e  same way as L eslie  has defined .
In  another p r in c ip le ,  L e s l ie 's  observation  th a t  th e  area o f the  
s k i l l  in c reases  w ith th e  in te n s i ty  o f th e  s k i l l  was not found in  the  
l i t e r a tu r e  o f th e  p sy ch o lo g is ts . Agreement among the  in v e n to rs , however, 
i s  assumed when they  do not express thoughts th a t  rev e a l disagreem ent.
The F unctionally -based  P rin c ip les
Areas o f agreement between th e  psycho log ists  and the  in v e n to rs . — 
There a re  th re e  of th ese  p r in c ip le s  on which su b s ta n tia l  agreement was 
found.
lo Language a r t s  l ik e  E ng lish , shorthand, and tra n s c r ib in g  are 
b e s t developed by extensive ra th e r  than  by in ten s iv e  p ra c t ic e .
2. S k i l l  develops most e f fe c t iv e ly  under p ra c tic e  co n d itio n s.
3. The le a rn in g  process (inc lud ing  p ra c tic e )  proceeds b e s t when 
th e  le a rn e r  has knowledge of h is  s ta tu s  and progress.
The l i t e r a tu r e  supports th e  id ea  of ex tensive p ra c tic e  fo r  le a rn ­
ing th a t  i s  to  be performed under a v a r ie ty  of conditions^ however, th e  
p re c ise  comparisons o f L eslie  are not used. The same type o f agreement 
i s  found r e la t iv e  to  p ra c tic e  circum stances—th e  i l l u s t r a t i n g  circum­
stances o r term inology may d i f f e r ,  bu t th e  m a te r ia l i s  com patible ivLth 
L e s l ie 's  statem ent th a t  s k i l l  develops most e f fe c t iv e ly  under p ra c tic e  
co n d itio n s. Moreover, th e  l i t e r a t u r e  g ives sp e c ia l support to  th e  id ea
159
th a t  th e  lea rn in g  process proceeds b e s t when th e  le a rn e r  has knowledge of 
h is  s ta tu s  and p rogress through p ra c  vi;.
Areas o f s u b s ta n tia l  disagreem ent between the p sy ch o lo g is ts  and 
th e  in v e n to rs . —There i s  one of the fu n c tio n a lly -b ased  p r in c ip le s  on. 
which th e re  i s  s u b s ta n tia l  disagreement » I t  i s  as fo llow s :
Consciousness o f or conscious d ire c t io n  ( in  p ra c tic e )  of th e  
m echsnical d e ta i l s  of th e  s k i l l  im pair th e  s k i l l .
L e s l ie 's  pronouncement th a t  consciousness of or conscious d ire c ­
t io n  of th e  mechanical d e ta i ls  o f the s k i l l  im pair th e  s k i l l  lacks some 
agreement p a r t ly  because more than one s e t of circum stances can be in ­
volved. In  th e  form ative s ta g e s , some a t te n t io n  may be requ ired  in  ways 
th a t  cause h a b its  to  change, hopefu lly  fo r  the  b e tte r*  Once a s k i l l  has 
been developed, constan t a t te n tio n  during p ra c tic e  could conceivably 
cause an u ndesirab le  breaking up of some h a b its  th a t  comprise th e  s k i l l .  
L eslie  assumed th a t  t h i s  breaking up always produced changes fo r  th e  
worse.
Areas in  which th e  p r in c ip le s  are  not psycho log ica lly  based . —One 
of the p r in c ip le s  pronounced by L eslie  and c la s s if ie d  here as "fu n c tio n ­
a l ly  based" had no coun terpart in  th e  l i t e r a tu r e .  I t  i s  as fo llow s:
Related acquired h a b its  and in form ation  should be u t i l iz e d  (in  
p ra c tic e )  in  o rder to  s ta r t  a c tio n  as though on fa m ilia r  ground.
The p r in c ip le  o f s ta r t in g  a c tio n  as though on fa m ilia r  ground i s  
probably g en e ra lly  accep tab le . There was, n e v e rth e le ss , nothing in  the 
psychology l i t e r a t u r e  d i r e c t ly  re la te d  to  t h i s  idea .
The Commentary P r in c ip le s
Areas o f agreement between th e  psycho log ists  and th e  in v e n to rs . — 
One of th e  s ix  commentary p r in c ip le s  was found to  have s u b s ta n tia l  agree­
ment between th e  psycho log ists  and th e  in v en to rs . I t  i s  as fo llow s;
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The expert does not make (p ra c tic e )  ra p id ly  th e  movements th a t  
th e  beginner makes slow ly.
In  both g roups, examples are  used to  i l l u s t r a t e  th a t  th e  h ig h ly  
s k i l l f u l  a c tio n  has changed not only in  speed bu t a lso  in  th e  fundamental 
ch a rac te r o f th e  movement in  o th er re sp e c ts . Both refinem ents o f the  
s k i l l  and a d d it io n a l speed occur in  p ra c tic e  a t  th e  same tim e but a re  not 
th e  same them selves.
Areas o f s u b s ta n tia l  disagreement between th e  p sy ch o lo g is ts  and 
the  in v e n to rs , —Of th e  commentaiy p r in c ip le s ,  one was revealed  to  have 
marked disagreem ent between th e  inv en to rs  and th e  p sy ch o lo g is ts . I t  i s  
as follow s :
The s k i l l  le a rn e r  (through p ra c t ic e )  i s  t r a in in g  h is  mind 
ra th e r  th an  h is  hand.
The m a te r ia l from th e  inven to rs  t r e a t in g  th i s  po in t o f theo ry  
d ea ls  w ith  "hand" and "mind" in  such a way th a t  th e  d e f in it io n s  are  not 
compatible w ith  those of th e  p sy ch o lo g is ts . With th e  d iffe ren ce  in  th e  
approaches, no r e a l  agreement could take  p lace .
Areas in  which th e  p r in c ip le s  are not p sy ch o lo g ica lly  based . — 
Most o f th e  commentary p r in c ip le s ,  fou r o f -them, have no b a s is  in  the  
psychology l i t e r a t u r e  which was examined in  t h i s  study ,
1, The obvious path to  s k i l l  ( th e  obvious p ra c tic e  a c t iv i ty )  
i s  not always th e  c o rre c t path .
2, A teach ing  procedure (fo r  a p ra c tic e  a c t iv i ty )  th a t  i s  help­
f u l  in  one s tag e  of lea rn in g  may be u se le ss  o r even harm ful in  
another s ta g e .
3, A proper teach ing  treatm ent o f th e  i n i t i a l  d if fu s e  move­
ments o r i r r a d ia t io n  w i l l  g re a tly  sho rten  th e  perio d  of s k i l l  
le a rn in g  (amount o f  tim e requ ired  fo r  p ra c t ic e ) ,
4, Any d es ired  achievement on th e  p a r t  of th e  p u p il must be 
th e  r e s u l t  o f a  planned teach ing  procedure on th e  p a r t  o f th e
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teach er (planned lea rn in g  a c t iv i ty  through p ra c tic e  on th e  p a r t 
o f th e  s tu d e n t) .
The m a te ria l in  t h i s  group of L e s l ie 's  p r in c ip le s  co n s is ts  mainly 
o f suggestions to  th e  e f fe c t  th a t  one should take  care in  th e  s e le c tio n  
o f teach ing-learrd .ng  s i tu a t io n s ,  includ ing  p ra c t ic e ,  because th e  b e s t 
procedures a re  not always immediately recogn izab le . In  p a r t ic u la r ,  th e  
p r in c ip le s  emphasize th a t  a procedure th a t  i s  h e lp fu l a t  one tim e may be 
q u ite  in ap p ro p ria te  a t  another tim e. I f  le a rn in g  conditions are  se lec ted  
c a re fu l ly ,  fo r  example, some of th e  lea rn in g  impediments may be mimimized 
as in  the case of shorten ing  th e  period  so ch a rac te rize d  by th e  i n i t i a l  
d if fu s e  movements th a t  may plague beginners. At any r a t e ,  d e s irab le  
le a rn in g  i s  m ainly a product of planned p ra c tic e  procedures ra th e r  than  
th e  product of p ra c tic e  cond itions l e f t  to  chance.
In  summation, s ix  of th e  nine th e o r e t ic a l ly  based p r in c ip le s  ev i­
dence s ig n if ic a n t degrees o f agreement between th e  inv en to rs  and th e  
p sy ch o lo g is ts . One p r in c ip le  i s  not in  s u b s ta n tia l  agreement which the  
l i t e r a tu r e  o f th e  p sy ch o lo g is ts ; and two of them are  not d e a lt  w ith  in  
th e  psychology l i t e r a t u r e .  Of th e  f iv e  fu n c tio n a lly  based p r in c ip le s ,  
th re e  are  in  accord w ith th e  psychology l i t e r a t u r e ;  one s u b s ta n tia l ly  
d isag rees  w ith  th e  psychology l i t e r a tu r e ;  and one i s  such th a t  i t  i s  not 
found in  th e  l i t e r a tu r e  of th e  p sy ch o lo g is ts . The commentary p r in c ip le s  
show th e  l e a s t  agreement between th e  in v en to rs  and th e  p sy ch o lo g is ts .
Only one o f th e  s ix  p r in c ip le s  was found to  have support in  th e  psy­
chology l i t e r a tu r e .  One p r in c ip le  i s  in  s u b s ta n tia l  disagreem ent w ith 
th e  l i t e r a t u r e ,  and four were found to  be ou tsid e  th e  scope o f th e  l i t ­
e ra tu re  of th e  p sy ch o lo g is ts . The inv en to rs  were p r in c ip a lly  in  agree­
ment w ith  each o ther although th e re  are exception; fo r  example, Gregg
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alone leaned toward more in te n s iv e  p ra c tic e  fo r  m astery than  e i th e r  of 
th e  o ther two. Also, Gregg suppoidied an id ea  of endurance, not recog­
nized by e ith e r  L eslie  or Zoubek.
Conclusion
The evidence in  t h i s  study rev ea ls  th a t  th e  Gregg Shorthand in ­
v en to rs , in  proclaim ing techniques and procedures fo r  p ra c tic e  in  th e  
bu ild in g  of s k i l l  in  shorthand, have expressed c e r ta in  ideas which are 
s u b s ta n tia l ly  in  agreement w ith  the  p r in c ip le s  s e t  fo r th  by psycholo­
g i s t s .  S ig n if ic a n tly , however, th e re  i s  disagreem ent between the in ­
v en to rs  and th e  p sy ch o lo g is ts  on a number o f c ru c ia l  psychological 
elem ents. This i s  evidenced by the in s tan ces  of suggestions fo r  sh o rt­
hand p ra c tic e  th a t  are  n e ith e r  based on nor com patible w ith  the psycho­
lo g ic a l  theory . In  o th e r cases, the in v en to rs  have presen ted  m ate ria l 
and argued the psychology behind th a t  m a te r ia l even though th ere  i s  
nothing in  the  p sycho log ica l l i t e r a tu r e  examined in  t h i s  study which pro­
v ides su b s ta n tia tio n .
Thus, i t  may be concluded th a t  a u th o r ita t iv e ly  recommended prac­
t i c e  techniques and procedures in  shorthand are  not e i th e r  uniform ly or 
c o n s is te n tly  in  accord w ith  th e o r ie s  o f lea rn in g  ap p licab le  to  p ra c tic e  
as advanced by those  p sy ch o lo g is ts  whose l i t e r a tu r e  was examined fo r  th i s  
s tu d y .
Revealed Major Concern
Having completed th i s  study, th e  w r i te r  b e liev es  th a t  th e  f a i lu r e  
o f th e  inven to rs  to  produce a more v a lid  and r e l ia b le  treatm ent of th e  
ro le  of p ra c tic e  in  th e  teach ing  and th e  lea rn in g  o f shorthand may be
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accounted fo r  by th e  f a c t  th a t  t h e i r  view points have seldom been chal­
lenged. Both the  spoken and th e  w r itte n  pronouncements of Gregg, L e s lie , 
and Zoubek have so overshadowed th e  methodology fo r  teach ing  Gregg sh o rt­
hand th a t  few o th e rs  have made any strong attem pts a t  th e  kinds of psy­
ch o lo g ica l analyses needed.
I f  very c a re fu l and competent c r i t ic is m  had been form ulated to  
coun teract th e  in v e n to rs ' v iew points, two d e s ira b le  outcomes probably 
would have been forthcoming. F i r s t ,  c a re fu l c r i t ic is m , based on 
a n a ly t ic a l  and experim ental re sea rc h , might have produced a valuable 
source o f inform ation from which shorthand teach ing  and learn in g  would 
have been a d d itio n a lly  improved. Second, had th e re  been in fluence  to  
more n ea rly  r iv a l  th a t  of th e  in v e n to rs , and p a r t ic u la r ly  L e s lie , th e re  
probably would have been accrued b e n e f its .  One of th e  b e n e f its  might 
e a s i ly  have been th a t  both L eslie  and Zoubek, in  recen t y ea rs , would have 
f e l t  th e  need to  red efin e  some of t h e i r  recommendations and p o s itio n s  and 
to  s ta te  them in  more c a re fu lly  te s te d  term s.
In  view of th e  importance of the Gregg symbol system of shorthand 
and the  new emphases on manual and machine a lp h ab e tic  system s, i t  appears 
th a t  th e re  i s  a s u b s ta n tia l  need fo r more search ing  fo r  sound psychology 
on which to  base fu tu re  teach ing  of shorthand. This i s  tru e  not only in  
term s of th e  ro le  of p ra c tic e  but a lso  in  term s of o th er im portant psy­
ch o lo g ica l aspec ts  of lea rn in g  such as cap ac ity , re te n tio n  and fo rg e t­
t in g ,  m otivation , and t r a n s f e r .  Researchers should note p a r t ic u la r ly  
th a t  the  recommendations o f Gregg, L e s lie , and Zoubek are  te s ta b le  in  
classroom  s itu a tio n s  and th a t  fu r th e r  study comparing teaching  procedures 
w ith  psychological theo ry  can sometimes be done in  th e  reg u la r classrooms 
of shorthand teach e rs .
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The m a te ria ls  used as re fe ren ces  fo r  t h i s  in v e s tig a tio n  include 
both th e  co g n itiv e  and m echanistic  t r a d i t io n s  in  psychology. When fu r ­
th e r  study i s  done, i t  would be u se fu l to  note c a re fu lly  some organized 
trea tm en t o f psychology which in te g ra te s  th e  two t r a d i t io n s .  The work of 
0. Hobart Mowrer, emphasizing th e  ro le  of em otional involvem ent, i s  a 
promising f ie ld  fo r  some of t h i s  study. Also, D„ 0. Hebb has developed 
psycho log ica l th e o r ie s  th a t  need to  be in v e s tig a te d  fo r  t h e i r  im plica­
t io n s  in  le a rn in g  shorthand. Much of the  e x is tin g  psycho log ica l theo ry  
i s  u se le ss  i f  Hebb i s  c o rrec t in  h is  a s se r t io n  th a t  human a d u lts  le a rn  in  
a d if f e re n t  way from very young c h ild re n  and th e  u sua l la b o ra to ry  
an im als.
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